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ABSTRACT
University programs with waterfowl teaching, research, and outreach in the
United States and Canada have decreased from approximately 55 to 33 programs (~40%).
A reduction in these programs may lead to a loss in professional capacity of waterfowl
and wetlands specialists working for science and conservation of these resources. Three
research projects were conducted: (1) the creation and assessment of inaugural online
course in waterfowl ecology and management, (2) identifying academic and experiential
credentials perceived important for a successful career in the waterfowl profession by
professionals and current students, and (3) identifying waterfowl graduate students’
performance in publishing in peer-review literature. In the assessment of the online
course in waterfowl ecology and management, students indicated that pedagogical
components of the waterfowl course maintained similar effectiveness in helping them
learn material when compared to both in-person and other online courses. Significant
differences observed between graduate and undergraduate responses suggested
opportunities to modify current theoretical models in online learning. A survey of
waterfowl professionals and students revealed that technical field and practical skills,
such as animal capturing and handling and species identification, as well as traditional
coursework in ecology and wildlife management, are important for a successful career in
the waterfowl profession. A separate survey of waterfowl professionals and students
identified strategies are most often used to motivate graduate students to publish and the
most common barriers to publication. Professionals and students indicated that a
combination of encouragement and assistance in editing manuscripts could improve

ii

student publication performance. Most common barriers to publication were lack of time
during and outside work hours, as well as lack of job incentives to publish. The results
from these three studies can aid university waterfowl programs to advise and prepare
their students for success in their future careers.
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CHAPTER I
INTRODUCTION AND DISSERTATION OVERVIEW

My dissertation is composed of three distinct chapters that assess: 1) inaugural
online course in waterfowl ecology and management, 2) academic and experiential
credentials perceived important for a successful career in the waterfowl profession by
professionals and current students, and 3) waterfowl graduate students’ performance in
publishing in peer-review literature. This chapter is an overview, literature review, and
justification for my dissertation.
Assessment of an Online Course in Waterfowl Ecology and Management
In the wildlife profession, there has been an evolving trend from a focus on game
management toward science-based conservation of biodiversity, as significant numbers of
stakeholders have shifted from consumptive to non-consumptive uses of wildlife and
other natural resources (DeMillo et al. 1998, Kessler et al. 1998, Brown and Nielsen
2000, Krausman 2000, Organ and Fritzell 2000, Porter and Baldassarre 2000, van Heezik
and Seddon 2005, Jacobson and Decker 2006). This change has stimulated wildlife
educators to adapt to the needs of the profession and accommodate a shifting student
body with less traditional rural and outdoor backgrounds (Porter and Baldassarre 2000,
Pergams and Zaradic 2006, Millenbah and Wolter 2009, Posnick-Goodwin 2010).
Accordingly, many university wildlife programs have included curricula in ecology,
quantitative science, conservation of non-game species and their habitats, and humanwildlife interactions and conflicts. Indeed, creation of conservation biology as a field of
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study in the late 1970s quickly became integrated into wildlife academia (Jacobson 1990,
Jacobson et al. 1995, Brown and Nielsen 2000, Organ and Fritzell 2000). The addition of
conservation-biology programs also stimulated universities to offer courses in
interdisciplinary studies, policy, communication and leadership skills, and human
dimensions (Jacobson 1990, DeMillo et al. 1998, Kessler et al. 1998, Brown and Nielsen
2000, Porter and Baldassarre 2000, van Heezik and Seddon 2005, Jacobson and Decker
2006, McBride et al. 2011, Welch-Devine et al. 2014). This curricular evolution came at
a time when increasing numbers of students were pursuing post-secondary education and
considering a career as a wildlife or other natural resource professional. For example,
Millenbah and Wolter (2009) estimated that 60-75% of high school seniors planned to
seek post-secondary education in the 2000’s.
Universities offering wildlife conservation programs also have faced a change in
student population as Generations Y (“Millennials”) and Z (born 1990s-2010s) progress
through college programs (Posnick-Goodwin 2010). The majority of these students are
non-consumptive users of fish and wildlife and have fewer outdoor experiences and
‘hands-on’ skills (Porter and Baldassarre 2000, Pergams and Zaradic 2006, Millenbah
and Wolter 2009, Posnick-Goodwin 2010). These students are spending increased time
on the Internet, and online-distance education has become prevalent in universities (Edge
and Loegering 2000, Harasim 2000, Beldarrain 2006). Indeed, a new generation of
students is increasingly adept at computer-related technology and online communication.
Certainly, wildlife education should embrace this modern pedagogy of learning and adapt
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to the needs of evolving generations of students, who will be leading the wildlife
profession.
Online education increases access for students to certain curricula, especially if
they cannot matriculate to campus because of work, family responsibilities, or other
constraints (Edge and Loegering 2000, Hixon et al. 2016). Online programs also enable
students to take specialized courses that may be difficult to access at their or nearby
universities. For example, a specialized wildlife course in waterfowl ecology and
management would benefit from being taught online, because the number of universities
with waterfowl teaching and research programs in the United States and Canada has
decreased over 40% programs since the 1970s (Kaminski 2002, 2013; Kaminski et al.
2017), despite documented ecological, economical, and cultural values of waterfowl
worldwide (Grado et al. 2011, Green and Elmberg 2014).
In 2017, the Department of Forestry and Environmental Conservation, Clemson
University (CU; Clemson, South Carolina) established an online, non-thesis Master’s
degree in Wildlife and Fisheries Resources (MWFR)
(https://www.clemson.edu/online/programs/mwfr.html). Previously, R. M. Kaminski,
Ph.D., taught a face-to-face course in waterfowl ecology and management at Mississippi
State University for over 30 years and then during falls 2015-2016 at CU, while he was
CU’s Director of the James C. Kennedy Waterfowl and Wetlands Conservation Center.
With advent of the online MWFR degree, and after taking Dr. Kaminski’s course face-toface in 2016 as a doctoral student, we transformed his original course into an online
version to serve as an elective course for CU graduate and undergraduate students
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(Appendix A). Dr. Kaminski was the instructor of record of the online course, and I was
course manager to convert the course to online, present the course, and evaluate it as part
of my dissertation research. Online specialized wildlife courses, such as waterfowl
ecology and management, and, to the best of my knowledge, online programs, such as
CU’s Master’s degree in Wildlife and Fisheries Resources, are inaugural curricula in
North America and should therefore be evaluated for their effectiveness and success to
guide future development of this and other wildlife courses and programs.
Credentials for a Successful Career in Waterfowl Science and Management
The aforementioned paradigm shift in the wildlife profession from a focus on
game management to a broader emphasis on biodiversity and conservation also has led to
a transition in skills important for a successful career in the profession (Kessler et al.
1998, Brown and Nielsen 2000, Organ and Fritzell 2000, Porter and Baldassarre 2000,
van Heezik and Seddon 2005, Jacobson and Decker 2006, Sample et al. 2015).
Traditional emphases, such as wildlife habitat management, quantitative methods, species
identification, ecology, etc., remain important, as demonstrated in the textbook Becoming
a Wildlife Professional (Henke and Krausman 2017) and by academic course
requirements to become a Certified Wildlife Biologist® by The Wildlife Society
(CWB®; Steidl et al 2000, Burger and Leopold 2001, TWS 2020). However, the
broadened focus reflects the increase in non-consumptive users and a growing awareness
of the importance of human dimensions, inclusivity, communication, and leadership
skills in the profession (Organ and Fritzell 2000, Porter and Baldassarre 2000, Sample et
al. 2015).
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Similarly, the 2012 and 2018 updates of the North American Waterfowl
Management Plan (NAWMP) plan included objectives to focus on human dimensions,
calling for “strategies for recruiting and retaining waterfowl hunters, engaging
conservationists and concerned citizens, and developing an understanding of how
waterfowl conservation intersects with issues of concern to the general populace” (U.S.
Department of the Interior et al. 2012, 2018, Sample et al. 2015, Devers et al. 2017). The
TWS CWB® application reflects changes as well, requiring coursework in humanities,
social science, and communication (TWS 2020). An increasing inclusion of women in the
wildlife profession, who historically have held increased non-consumptive values, also
may influence the types of skills deemed important for success as the demographics shift
from the previous male-dominant, consumptive-driven profession (Sanborn and Schmidt
1995, Nicholson et al. 2008, Henke and Krausman 2017). Additionally, a review of
female authors of publications in TWS’s three journals showed a marked increase in
female contributions to these journals, with 26-52% of papers published from 2000-2006
having at least one female author (Nicholson et al. 2008).
As previously discussed, university programs with waterfowl teaching, research,
and outreach in the United States and Canada have decreased from approximately 55 to
33 programs (~40%; Kaminski 2002, 2013, Kaminski et al. 2017). A reduction in these
programs may lead to a loss in professional capacity of waterfowl and wetlands
specialists working for science and conservation of these resources (Eggeman et al.
2020). Identifying the skills and experiences current waterfowl professionals and students
consider important for success will bolster existing and new programs and prepare
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students for successful careers in this field. Additionally, this information will inform a
new subunit of NAWMP, the North American Waterfowl Professional Education Plan
(NAWPEP; Eggeman et al. 2020).
Waterfowl Graduate Student Publication Performance
Within most academic fields, publishing peer-reviewed research is expected for
dissemination of knowledge and is used as a metric of professional performance
(McGrail et al. 2006, Kalmer 2008, Alvarez et al. 2014). Low publication rates by
graduate students (~11-33%) have occurred in the United States, United Kingdom, and
Australia, and have been of particular concern within the medical field where publication
of research improves health care (Timmons and Park 2008, Kalmer 2008, Dowling et al.
2013). A common reason given for low publication rates of graduate student work is the
difficulty in scientific writing and navigating the publication process (Timmons and Park
2008, Kalmer 2008, Dowling et al. 2013). Nonetheless, there is a large body of research
on teaching graduate students (and faculty) how to improve their academic writing
(Mullen 2001, McGrail et al. 2006, Knievel 2008, Nolan and Rocco 2009, Alvarez et al.
2014). However, few papers have been published on professionals’ and graduate
students’ perceptions of graduate student publication performance, how professionals
encourage and mentor student publishing, and what publication barriers exist for graduate
students aside from the lack of knowledge in navigating the publication process. Most
papers that do exist focus on graduate publication within the medical field (Whitley et al.
1998, Timmons and Park 2008, Griffin and Hindocha 2011, Dowling et al. 2013,
Srinivasan et al. 2014).
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Research and its publication in peer-reviewed journals are touted as important in
the wildlife profession (Keppie 1990, Porter and Baldasarre 2000, Millspaugh and
Millenbah 2004), although some research has revealed that student completion of a thesis
and subsequent publication may not be necessary for some wildlife careers (Demillo et al.
1998, Henke and Krausman 2017). That may be the case for students who pursue a nonthesis graduate degree, such as through an online program (e.g.,
https://www.clemson.edu/online/programs/mwfr.html). Nonetheless, communicating via
publishing research results is a fundamental step of the scientific method (Romesburg
1981, Kalmer 2008).
Waterfowl are ecologically, societally, and economically important worldwide,
especially in the northern hemisphere (Meehan et al. 2021). Waterfowl research and the
follow-up publication in peer-reviewed literature will continue to enhance our
understanding of these birds and their habitats, and guide conservation of species,
populations, and habitats through initiatives such as NAWMP (U.S. Department of the
Interior et al. 2012, 2018). Determining professionals’ and students’ views on the
importance of graduate student publishing, what strategies are most often used to
motivate graduate students to publish, and what barriers to publication exists for
waterfowl graduate students will help inform graduate students and advisors and increase
publication rates in the wildlife profession.
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CHAPTER II
EVALUATION OF STUDENTS’ PERCEPTIONS OF AN ONLINE
UNIVERSITY COURSE IN WATERFOWL ECOLOGY AND MANAGEMENT

In the wildlife profession, there has been an evolving trend from a focus on game
management towards science-based conservation of biodiversity, as significant numbers
of stakeholders have shifted from consumptive to non-consumptive uses of wildlife and
other natural resources (DeMillo et al. 1998, Kessler et al. 1998, Brown and Nielsen
2000, Krausman 2000, Organ and Fritzell 2000, Porter and Baldassarre 2000, van Heezik
and Seddon 2005, Jacobson and Decker 2006). This change has stimulated wildlife
educators to adapt to the needs of the profession and accommodate a shifting student
body with less traditional rural and outdoor backgrounds (Porter and Baldassarre 2000,
Pergams and Zaradic 2006, Millenbah and Wolter 2009, Posnick-Goodwin 2010).
Accordingly, many university wildlife programs have included curricula in ecology,
quantitative science, conservation of non-game species and their habitats, and humanwildlife interactions and conflicts. Indeed, creation of conservation biology as a field of
study in the late 1970s quickly became integrated into wildlife academia (Jacobson 1990,
Jacobson et al. 1995, Brown and Nielsen 2000, Organ and Fritzell 2000). The addition of
conservation-biology programs also stimulated universities to offer courses in
interdisciplinary studies, policy, communication and leadership skills, and human
dimensions (Jacobson 1990, DeMillo et al. 1998, Kessler et al. 1998, Brown and Nielsen
2000, Porter and Baldassarre 2000, van Heezik and Seddon 2005, Jacobson and Decker
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2006, McBride et al. 2011, Welch-Devine et al. 2014). This curricular evolution came at
a time when increasing numbers of students were pursuing post-secondary education and
considering a career as a wildlife or other natural resource professional. For example,
Millenbah and Wolter (2009) estimated that 60-75% of high school seniors planned to
seek post-secondary education in the 2000’s.
Universities offering wildlife conservation programs also have faced a change in
student population as Generations Y (“Millennials”) and Z (born 1990s-2010s) progress
through college programs (Posnick-Goodwin 2010). The majority of these students are
non-consumptive users of fish and wildlife and have fewer outdoor experiences and
‘hands-on’ skills (Porter and Baldassarre 2000, Pergams and Zaradic 2006, Millenbah
and Wolter 2009, Posnick-Goodwin 2010). These students are spending increased time
on the Internet, and online-distance education has become prevalent in universities (Edge
and Loegering 2000, Harasim 2000, Beldarrain 2006). Indeed, a new generation of
students is increasingly adept at computer-related technology and online communication.
Certainly, wildlife education should embrace this modern pedagogy of learning and adapt
to the needs of evolving generations of students, who will be leading the wildlife
profession.
During my research, I discovered a graphical model proposed by Anderson
(2008), which invoked theory for successful online learning (Fig. 2.1). A successful
online course incorporates behaviorist, cognitivist, and constructivist educational
components and is based on types of interaction among students, teacher, and course
content (Anderson 2008). Additionally, a successful course will have interaction on six
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different levels: (1) student-student interaction, (2) student-content interaction, (3)
student-teacher interaction, (4) teacher-content interaction, (5) teacher-teacher
interaction, and (6) content-content interaction. The latter two interactions result from
teachers’ collaborative efforts to improve and update courses and from student generated
content and self-generated content from programming that updates in response to student
interaction and to automated information sources (Anderson 2008).

Figure 2.1. A theoretical model of online learning interactions to promote success in
online courses (Anderson 2008).
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Online education increases access for students to certain curricula, especially if
they cannot matriculate to campus because of work, family responsibilities, or other
constraints (Edge and Loegering 2000, Hixon et al. 2016). Online programs also enable
students to take specialized courses that may be difficult to access at their or nearby
universities. For example, a specialized wildlife course in waterfowl ecology and
management would benefit from being taught online, because the number of universities
with waterfowl teaching and research programs in the United States and Canada have
decreased about 40% since the 1970s (Kaminski 2002, 2013; Kaminski et al. 2017),
despite documented ecological, economical, and cultural values of waterfowl worldwide
(Grado et al. 2011, Green and Elmberg 2014).
In 2017, the Department of Forestry and Environmental Conservation, Clemson
University (CU; Clemson, South Carolina), established an online non-thesis Master’s
degree in Wildlife and Fisheries Resources (MWFR;
(https://www.clemson.edu/online/programs/mwfr.html). Previously, principal instructor
R.M. Kaminski, Ph.D., taught a face-to-face course in waterfowl ecology and
management at Mississippi State University for over 30 years and then during falls 20152016 at Clemson University, while he was CU’s Director of the James C. Kennedy
Waterfowl and Wetlands Conservation Center. With advent of the online MWFR degree,
and after taking Dr. Kaminski’s course face-to-face in 2016 as a doctoral student, we
transformed his original course into an online version to serve as an elective course for
CU graduate and undergraduate students (Appendix A). Dr. Kaminski was the instructor
of record of the online course, and I was course manager to convert the course to online,
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present the course, and evaluate it as part of my dissertation research. Online specialized
wildlife courses, such as waterfowl ecology and management, and - to the best of our
knowledge - online programs such as CU’s non-thesis Master’s degree in Wildlife and
Fisheries Resources, are inaugural curricula in North America and should therefore be
evaluated for their effectiveness and success to guide future development of this and
other wildlife courses and programs. Thus, my objectives were to (1) assess enrolled
students’ perceptions of and interest in this new online course, (2) determine their views
on pedagogical components of the course and their effectiveness in helping them learn
and stay engaged with course material, (3) compare respondents’ perceptions of the
quality and quantity of student interaction and learning experience, and (4) assess
respondents’ level of experience in various wildlife technical skills and outdoor activities
throughout the duration of the course. I hypothesized that respondents would perceive the
waterfowl course’s pedagogical components at the same level of effectiveness as an inperson course and other online courses they had taken previously. I further hypothesized
that respondents would perceive the quality and quantity of student-student and studentteacher interactions and learning experiences at same level of an in-person course
(Anderson 2008). In this chapter, I discuss how the CU waterfowl course aligned with
this model, how the Anderson model can be further adapted from this study’s results and
suggest future enhancements for the waterfowl and related online wildlife courses.
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METHODS
Course Survey Design and Implementation
Surveys were designed for evaluating the online course, a pre-course survey
conducted the first week of class in August and a post-course survey conducted at the end
of the course in December (Appendix B). A pilot survey was administered to the
inaugural course in Fall 2017 to test and refine questions. Surveys were administered to
the Fall 2018 and Fall 2019 classes via Qualtrics Survey Software®. Survey design was
modified from Picciano (2002), a study on student’s perceptions of online courses, and
from a survey of interests and experience of wildlife students developed by John Eadie,
Ph.D., the Dennis G. Raveling Endowed Waterfowl Professor and Chair at the University
of California-Davis. Surveys included questions on sociodemographic factors, student
opinions about the course, student experience with in-person and online courses, and
student experience with various wildlife technical skills and outdoor recreational
activities (Appendix B).
The anonymous weblink generated by Qualtrics for each survey, along with
directions for the students were made available as webpages integrated into the course
modules to increase visibility of the surveys for the students. Informed consent for
surveys was obtained as an information letter attached to the course webpage for each
survey (Appendix C). To reduce possible bias in responses to the pre-course survey,
course objectives were removed from the syllabus until after the survey was complete. A
second follow-up survey asking what topics students were interested and uninterested in
learning about (questions 1, 21, and 22 from the pre-course survey) was administered
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when the syllabus was updated to display course objectives (Appendix B). Each survey
was made available for students for approximately two weeks, with at least two reminder
emails sent to students to encourage participation (Dillman et al. 2014).
Incentives for survey completion were offered to students to increase response
rate after the Fall 2018 pre-course survey. Students were awarded extra credit in the form
of a dropped discussion grade for the semester if all course surveys were completed.
Because survey responses were anonymous, students were directed to take a picture with
their cell phone of the survey completion screen with their name visible in the image to
identify that they had completed the survey and then email the picture receipt to the
instructor, who archived them for grading purposes. An alternative extra credit
assignment was provided for students who did not wish to participate in the study. This
alternative assignment asked students to read a research article and write a two-page
detailed summary and critique by the end of the semester for one dropped discussion
grade.
Student Knowledge Assessment Tests
To assess knowledge gained from the course, grade distributions were used in
addition to a pre- and post-knowledge assessment tests in 2018 and 2019 (Appendix D).
Grade distributions were calculated using a grading rubric (Table 2.1). As previously
discussed, graduate students also were assessed via a research or another paper with
standard letter grades by Dr. Kaminski. Grades of a D or F resulted in an incomplete
grade for the course, requiring the student to revise and resubmit the writing assignment
to earn a passing grade of A, B, or C. The writing task was an added assignment for
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graduate students to provide experience in scientific writing and earn graduate credit for
the course. Dr. Kaminski assigned a grade and offered detailed comments in Track
Changes to graduate students, but no percentage of the graduate students’ grade was
assigned to the writing assignment.
The pre- and post-knowledge assessment consisted of 10 multiple choice and fillin-the-blank questions on topics covered within the course. Informed consent for the preand post-assessment test was presented in the form of an information letter to be viewed
by the students in the instructions on Canvas before taking the test on Canvas (Appendix
C). Participation in the assessment was voluntary; results were not integrated into
students’ grades, and students’ identifying information were deleted after pre- and postassessment tests were paired for each student at the conclusion of each semester. All
surveys of students were approved by CU’s Institutional Review Board (IRB2018-296).

Table 2.1. Grading rubric for undergraduate and graduate students in the online course,
Waterfowl Ecology and Management, for undergraduate and students enrolled the course.
Item
Weight (%)
Waterfowl I.D. Exam 1
20
Exam 2, mid-semester
25
Final Exam
25
Discussion
15
Assignments
10
Quizzes
5
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Statistical Analyses
Descriptive statistics (means and standard errors [SE]) and t-tests were calculated
using Microsoft Excel. Knowledge assessment pre- and post-test results of the same
student were analyzed via a paired t-test, and graduate and undergraduate students’
responses to experience with wildlife technical skills and outdoor activities were
analyzed via a two-sample t-test, assuming unequal variances also using Microsoft Excel.
Likert scale responses were analyzed using R statistical software (R Core Team 2020).
An analysis of variance (ANOVA) mixed model was performed for each question,
wherein each question option was a category with either two or three experimental
treatments (i.e., pre- and post-course, instructional modes of previous in-person or online
courses, or the current waterfowl ecology and management course; Ott and Longnecker
2010). Each ANOVA accounted for the random effect of years (2018 and 2019), data
from which were combined for analyses because of my inability to explain any year
effect possibly related to students enrolled in the course and to increase sample size.
Additionally, student class (i.e., graduate or undergraduate student) was included as an
interaction with the aforementioned treatments. Fisher’s exact and chi-square tests were
used for contingency table analyses. When expected values were less than five, the
Fisher’s test was employed (Ott and Longnecker 2010).
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RESULTS
Enrollment
From 2017-2019, 139 students enrolled and completed the course (86
undergraduate and 54 graduate students). The course’s first offering in fall 2017 had an
enrollment of 25 students (11 undergraduate and 14 graduate students). The second
offering of the course in fall 2018 had an enrollment of 58 students (35 undergraduate
and 23 graduate students). The third offering of the course in fall 2019 maintained
enrollment numbers from the previous year, with 56 students (39 undergraduate and 17
graduate students). All undergraduates were students enrolled in B.S. majors of CU,
whereas graduate students primarily were working professionals not living on campus.
Graduate students were from South Carolina, North Carolina, Georgia, Florida,
Mississippi, Louisiana, Tennessee, Missouri, Illinois, Virginia, Washington, DC,
Pennsylvania, Maine, New Mexico, Arizona, Colorado, and California, and Washington.
Grades
All students across 2017-2019 passed the course, with a total of 87 A’s, 41 B’s,
10 C’s and one D across all years (Table 2.2). Across years, 83.3% of graduate students
and 48.8% of undergraduate students earned an A in the course, 14.8% of graduate
students and 38.4% of undergraduate students earned a B, one graduate student and
10.5% of undergraduate students earned a C, and one undergraduate student earned a D.
As predicted, graduate students earned more A grades than undergraduates across all
grade categories (Fisher’s exact test, P < 0.001; Table 2.2).
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Table 2.2. Letter grade distributions for the online waterfowl ecology and management
course, CU, fall semesters 2017-2019. Frequencies are presented by undergraduate (U)
and graduate (G) students.
Year
2017
2018
2019
Total

Class
U
G
U
G
U
G
U
G

A
3
11
22
20
17
14
42
45

B
5
2
8
3
20
3
33
8

C
3
1
4
0
2
0
9
1

D
0
0
1
0
0
0
1
0

Knowledge Assessments, Pre- vs Post-Course
The pre-course knowledge assessment test administered to students enrolled in
fall 2018 and 2019 semesters for a combined response rate of 96.5% (n = 114). The
combined response rate for the post-course knowledge assessment test was 94.7% (n =
114). A paired t-test of individual students’ pre- and post-course knowledge gain revealed
nearly a two-fold (1.57-1.83 times) increase after the course by both undergraduate (pretest x̅ = 39.2%, SE = 0.159; post-course test x̅ = 61.5%, SE = 0.189; t68= -10.66, P <
0.0001) and graduate students (pre-test x̅ = 40.7%, SE = 0.255; post-test x̅ = 74.6%, SE =
0.271; t38= -10.58, P < 0.0001).
Response Rates to Course Surveys
Response rate to the fall 2018 pre-course survey was 59.3% (n = 59) for
undergraduates and graduate students combined (i.e., 56% and 65% for undergraduates
and graduates, respectively). Response to the three-question follow-up survey did not
increase responses appreciably (62.9%, n = 59, χ2 = 0.58, P = 0.446; 61% [n = 36] for
undergraduate, 61% [n = 23] for graduate students, and 3 students did not indicate their
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class level). Nonetheless, the majority of students in the course responded to each survey.
One undergraduate student dropped the course mid-way through the semester, leaving a
total of 58 students. The Fall 2018 post-course survey had a response rate of 86.2%
(50/58), with 80.0% (28/35) of undergraduate and 95.7% (22/23) of graduate students
responding. The Fall 2019 pre-course survey had a response rate of 100% (57/57), and
the three-question follow-up survey had a response rate of 87.7% (50/57), with 82.5%
(33/40) of undergraduate and 100% (17/17) of graduate students responding. One
undergraduate student dropped the course mid-way through the semester, leaving a total
of 56 students. The fall 2019 post-course survey had an 85.7% (48/56) response rate, with
79.5% (31/39) of undergraduate and 100% (17/17) of graduate students responding.
Student Backgrounds
Student respondents (n = 93) across 2018 and 2019 had varied backgrounds, with
10.8% of students growing up in a rural farm setting; 22.6% in rural, non-farm setting;
25.8% in a small town (up to 10,000 people); 31.2% in the suburb of a city; and 7.53% in
a city. Two students indicated they grew up in both rural and urban areas, having moved
between them. Most students had taken an online class before (69.1%, n = 94) with an
average of 3.82 (SE = 0.306) online classes taken. Over half of students (55.9%) were not
enrolled any additional online courses at the same time as the waterfowl course. At the
start of the course, most students (81.7%, n = 93) indicated they had prior experience
using Clemson’s Canvas LMS, and 76.3% of those students believed Canvas was easy to
use. Students indicated they spent an average of 1-6 hours weekly on course materials for
online classes (e.g., reading, watching lectures, participating in discussions, studying).
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Students also indicated they accessed the Canvas course material an average of 3-4 times
a week.
My analyses indicted that graduate students had greater experience than did
undergraduates in wildlife identification (including waterfowl; Table 2.3); capturing,
handling, and banding birds; conducting surveys counts, and behavioral observations;
invertebrate identification; habitat analysis; radio telemetry; oral presentations and public
speaking; hiking/walking; orienteering; and wildlife watching (< 0.001 ≤ P ≤ 0.049,
Table 2.3). In general, both undergraduate and graduate students indicated they had some
experience (i.e., tried it once or twice or have done it many times but not regularly) with
bird identification (including waterfowl), plant identification, habitat analysis, scientific
and popular writing, basic statistical analysis, wilderness backpacking, hunting, shooting,
archery, wildlife photography, working with youth/outdoor groups, and participating in
wildlife organizations (Table 2.3). Both groups indicated they had very little to no
experience in capturing and handling birds, banding, conducting censuses (surveys,
counts) and observations (behavior), invertebrate identification (esp. wetland species),
radio-telemetry, advanced statistics, spatial analysis, orienteering, guiding, and taxidermy
(Table 2.3).
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Table 2.3. Mean Likert score (SE) rankings by undergraduate and graduate students enrolled in a Clemson University online
course in Waterfowl Ecology and Management (Fall semesters 2018 and 2019) for technical skills and outdoor activities.
Likert scale rankings were: 1 = none (no experience), 2 = one-two times (tried it once or twice), 3 = frequent (have done it
many times but not a regular basis), and 4 = extensive (devote extensive time and consider yourself knowledgeable and very
experienced). The t- and P-values resulted from two-sample tests, assuming unequal variances.

Skill/activity
Bird identification
Oral presentations, public speaking
Capturing, handling birds
Banding
Conducting surveys, counts
Conducting behavioral observations
Hiking/walking
Invertebrate identification (esp. wetland species)
Habitat analyses
Radio-telemetry
Orienteering
Wildlife watching
Waterfowl identification
Scientific report writing
Popular writing
Plant identification (esp. wetland plants)
Statistical analysis basic (data management
[Excel], simple statistics [regression, t-tests,
ANOVA])
Advanced statistical analyses (MARK, R/SAS,
AIC, Bayesian statistics)

x̅
2.15
2.82
1.65
1.27
1.55
1.78
3.38
1.60
1.92
1.39
1.48
3.10
2.27
2.45
2.07
2.33

Undergraduate
SE
0.088
0.077
0.111
0.082
0.090
0.109
0.076
0.090
0.107
0.094
0.099
0.094
0.119
0.124
0.111
0.097

n
60
60
60
60
60
60
60
60
60
59
60
60
60
60
60
60

2.64
3.27
2.09
1.67
1.91
2.18
3.67
2.18
2.48
1.78
1.84
3.42
2.52
2.61
2.39
2.52

Graduate
SE
0.136
0.117
0.181
0.155
0.153
0.154
0.083
0.127
0.138
0.160
0.150
0.131
0.152
0.130
0.130
0.138

x̅

n
33
33
33
33
33
33
33
33
33
32
32
33
33
33
33
33

tdf
t59 = -2.99
t59 = -3.25
t56 = -2.07
t50 = -2.28
t55 = -2.02
t64 = -2.11
t78 = -2.52
t63 = -3.75
t68 = -3.25
t53 = -2.11
t58 = -2.01
t64 = -2.01
t69 = -1.29
t81 = -0.867
t74 = -1.91
t63 = -1.08

0.004a
0.002
0.043
0.027
0.048
0.038
0.014
<0.001
0.002
0.039
0.049
0.048
0.201
0.389
0.059
0.286

P

2.25

0.091

60

2.33

0.149

33

t56 = -0.358

0.722

1.22

0.063

60

1.39

0.086

33

t65 = -1.66

0.103
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Spatial analysis (GIS., mapping)
Camping
Wilderness backpacking
Canoeing / kayaking
Recreational boating
Fishing
Hunting waterfowl or gamebirds
Hunting big game or other mammals
Shotgun, rifle or pistol shooting
Archery
Wildlife photography
Guiding
Taxidermy
Working with youth/outdoor groups
Member of a professional wildlife organization
a
Boldface values are significant, P ≤ 0.05.

1.72
2.93
2.15
2.86
3.12
3.05
2.38
2.58
3.00
2.40
2.13
1.70
1.25
2.17
2.17

0.083
0.098
0.121
0.112
0.112
0.114
0.158
0.172
0.139
0.141
0.113
0.135
0.079
0.135
0.156
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60
60
60
59
60
59
60
60
60
60
60
60
59
60
60

1.91
3.16
2.52
2.88
2.73
3.09
2.12
2.24
2.52
2.12
2.48
1.61
1.21
2.36
2.48

0.147
0.156
0.200
0.155
0.186
0.165
0.221
0.226
0.209
0.193
0.138
0.130
0.072
0.178
0.200

33
32
33
33
33
33
33
33
33
33
33
33
33
33
33

t53 = -1.14
t55 = -1.21
t56 = -1.56
t64 = -0.075
t55 = 1.79
t62 = -0.199
t64 = 0.966
t67 = 1.20
t60 = 1.93
t65 = 1.16
t71 = -1.97
t85 = 0.5009
t86 = 0.394
t67 = -0.881
t69 = -1.25

0.258
0.231
0.124
0.940
0.078
0.842
0.338
0.234
0.058
0.248
0.053
0.618
0.694
0.382
0.214

From the beginning to the end of the course, students generally maintained
interest in both waterfowl and wetlands and interest in working with waterfowl, other
migratory birds, and wetlands, based on mean Likert scores of >4 (maximum score = 5,
Table 2.4). Graduate students expressed greater interest in all waterfowl and wetland
arenas than did undergraduates (0.001 ≤ P ≤ 0.004, Table 2.5).

Table 2.4. Statistics of analysis of variance testing effect of treatment (i.e., prior to taking
the online waterfowl course and after the course was complete) on student interest in
waterfowl, wetlands, and working with waterfowl, other migratory birds, and wetlands
(mean response, with standard errors, on a 5-point Likert scale where 1= uninterested, 3=
neutral, and 5= interested; falls 2018-2019).
Pre-course

Post-course

Fdf

P

x̅

SE

x̅

SE

Waterfowl

F1,186 = 2.10

0.149

4.57

0.083

4.39

0.097

Wetlands

F1,186 = 2.48

0.117

4.48

0.091

4.29

0.091

Working with waterfowl
Working with other migratory
birds

F1,186 = 1.31

0.254

4.37

0.098

4.20

0.101

F1,186 = 2.69

0.102

4.11

0.105

3.87

0.106

Working with wetlands

F1,186 = 2.24

0.136

4.29

0.104

4.07

0.102

Topic of interest

Table 2.5. Statistics of analysis of variance testing effect of class (i.e., undergraduate and
graduate) on student interest in waterfowl, wetlands, and working with waterfowl, other
migratory birds, and wetlands prior to taking the waterfowl course and at the conclusion
of the course (mean response, with standard errors, on a 5-point Likert scale where 1=
uninterested, 3= neutral, and 5= interested; falls 2018-2019).
Undergraduates
0.093

x̅
4.71

0.064

4.22

0.089

4.65

0.080

<0.001

4.07

0.100

4.64

0.069

F1,186 = 36.6

<0.001

3.67

0.101

4.50

0.077

Working with wetlands
F1,186 = 14.8
a
Boldface values are significant, P ≤ 0.05.

<0.001

3.97

0.097

4.51

0.099

Topic of interest

0.004a

x̅
4.34

F1,186 = 11.8

<0.001

F1,186 = 17.7

Graduates

Fdf

P

Waterfowl

F1,186 = 8.62

Wetlands
Working with waterfowl
Working with other migratory
birds
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SE

SE

Student Perceptions of the Waterfowl Course
Students indicated that components of the waterfowl course maintained similar
effectiveness in helping them learn material when compared to both in-person and other
online courses (Table 2.6). One course component, Adobe® PDF’s of lecture slides,
revealed a significant interaction between instruction mode (i.e., in-person courses,
previous online courses, and the waterfowl course) and student class (i.e., undergraduates
vs graduate student; P = 0.033, Table 2.6). A pair-wise Tukey test showed graduate
students thought Adobe® PDF’s of lecture slides offered within in-person courses were
1.14 times more effective in helping them learn when compared to those offered in the
waterfowl course (t247 = 3.14; P= 0.005) and 1.19 times more effective in other online
courses verses the waterfowl course (t247 = 4.21; P= 0.0001). For undergraduates, there
were no significant differences between treatments in the pair-wise Tukey tests (i.e., inperson vs. online: t247 = 0.103, P= 0.994; in-person vs. waterfowl course: t247 = 1.27, P =
0.416; online vs. waterfowl course: t247 = 0.984, P= 0.588). On average, graduate
students rated all course pedagogical 1.27 times more effective than undergraduate
students (0.001 ≤ P ≤ 0.003, Table 2.7).
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Table 2.6. Statistics of analysis of variance testing effect of instructional mode (i.e., in-person, previous online courses, online waterfowl
ecology and management) on effectiveness of course components in helping students on a 5-point Likert scale where 1 = ineffective, 3 =
neutral, and 5 = effective; Falls 2018-2019. Assessments of in-person and online courses were asked as part of the pre-course survey, and
assessment of the waterfowl course was asked as part of the post-course survey.
In-person
Online
Waterfowl
Course component
Fdf
P
x̅
SE
x̅
SE
x̅
SE
Lectures/lecture videos
F2,246 = 0.566
0.569
4.48
0.076
4.44
0.121
4.34
0.103
a
PDFs of lecture slides
F2,247 = 7.34
<0.001
4.63
0.068
4.73
0.065
4.31
0.098
Assigned reading
F2,248 = 1.13
0.324
3.13
0.130
3.38
0.166
3.15
0.124
Class/module discussions F2,248 = 2.79
0.063
3.94
0.109
3.73
0.148
3.56
0.118
Quizzes
F2,247 = 1.59
0.208
3.85
0.086
4.00
0.113
4.08
0.105
Assignments
F2,248 = 2.76
0.066
4.28
0.081
4.30
0.099
4.03
0.099
Exams
F2,247 = 0.499
0.608
3.98
0.092
4.05
0.125
4.12
0.110
Student presentations
F2,245 = 1.17
0.311
3.61
0.128
3.36
0.177
3.36
0.142
a

Significant interaction (P = 0.033) of treatment and class effects. Outcomes of all pair-wise Tukey tests reported in text.

Table 2.7. Statistics of analysis of variance testing effect of class (i.e., undergraduate or graduate) on effectiveness of course components
in helping students based on a 5-point Likert scale where 1 = ineffective, 3 = neutral, and 5 = effective; Falls 2018-2019.
Undergraduate
Graduate
Course component
Fdf
P
x̅
SE
x̅
SE
b
Lectures/ lecture videos
F1,246 = 8.756
0.003
4.29
0.080
4.61
0.072
a
PDFs of lecture slidesa
4.55
0.059
4.51
0.086
Assigned reading
F1,248 = 50.9
<0.0001
2.77
0.098
3.86
0.103
Class/module discussions
F1,248 = 17.5
<0.0001
3.52
0.091
4.09
0.106
Quizzes
F1,247 = 11.3
<0.001
3.82
0.079
4.22
0.081
Assignments
F1,248 = 13.5
0.003
4.03
0.073
4.43
0.074
Presentations
F1,245 = 0.573
<0.0001
3.12
0.114
3.97
0.102
Exams
F1,247 = 0.966
0.327
4.00
0.081
4.13
0.097
a
Blanks denote invalid test of main effect Class because of significant interaction between class and instructional mode.
b
Boldface values are significant, P ≤ 0.05.
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Students perceived no difference in effectiveness of the communication components
in keeping them engaged with the course material, their instructors, and peers when
comparing the waterfowl course to other online courses, with the exception of individual
email communication with instructors (Table 2.8). Students indicated that individual
email communication with instructors in their previous online courses were 1.07 times
more effective in keeping them engaged with course materials, instructors, and their peers
when compared to the waterfowl course (P = 0.03, Table 2.8). Group presentations
ranked least in effectiveness in previous online courses and the current waterfowl course.
Graduate students responded 1.2 times greater than undergraduates in their perception of
the effectiveness of module discussions (P = 0.052) and 1.14 times greater than
undergraduates in the use of the Calendar tab on Canvas (P = 0.01) for keeping them
engaged with course materials, instructors, and their peers (Table 2.9). Group
presentations were favored least by undergraduates and graduate students (Table 2.9).

Table 2.8. Statistics of analysis of variance testing effect of instructional mode (i.e.,
previous online courses and online waterfowl ecology and management) on effectiveness
of course communication components in students engaged with the course material,
instructors, and with peers (mean response, with standard errors, on a 5-point Likert scale
where 1 = ineffective, 3 = neutral, and 5 = effective; Falls 2018-2019).
Communication component
Fdf
Weekly update email
F1,157 = 0.606
Module discussions
F1,157 = 1.02
Group presentations
F1,157 = 0.490
Calendar tab on Canvas
F1,156 = 1.25
Individual email communication
with instructors
F1,157 = 4.77
a
Boldface values are significant, P ≤ 0.05.
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P
0.437
0.313
0.485
0.265

Online
x̅
SE
4.78
0.082
4.02
0.133
2.83
0.161
4.22
0.149

Waterfowl
x̅
SE
4.85
0.042
3.86
0.116
2.97
0.127
4.02
0.134

0.03a

4.64

4.35

0.078

0.096

Table 2.9. Statistics of analysis of variance testing effect class (i.e., undergraduate and
graduate) on effectiveness of course communication components in students engaged
with the course material, instructors, and with peers (mean response, with standard errors,
on a 5-point Likert scale where 1 = ineffective, 3 = neutral, and 5 = effective; Falls 20182019).
Communication component
Fdf
Weekly Update email
F1,157 = 0.336
Module discussions
F1,157 = 3.85
Group presentations
F1,157 = 2.74
Calendar tab on Canvas
F1,156 = 6.76
Individual email communication
with instructors
F1,157 = 3.31
a
Boldface values are significant, P ≤ 0.05.

P
0.563
0.05a
0.10
0.01
0.071

Undergraduates
x̅
SE
4.84
0.048
3.77
0.126
2.78
0.136
3.87
0.140
4.36

0.095

Graduates
x̅
SE
4.79
0.072
4.13
0.110
3.10
0.143
4.42
0.130
4.61

0.088

Most student perceptions of the quantity and quality of interaction between their
peers and the instructor, as well as the quantity and quality of their learning experience,
generally did not differ between previous online courses and online waterfowl ecology
and management. However, the quality of interaction with the instructor was perceived
1.14 times greater for the waterfowl course than for other online courses (P = 0.029) and
familiarity with computer technology was slightly greater for other online courses than
for the waterfowl course (P = 0.040, Table 2.10). Graduate student response was greater
than undergraduate students for the following categories: amount of interaction with
other students (1.15 times greater; P = 0.053), the quantity of their learning experience
(1.08 times greater; P = 0.049), motivation to participate in class activities (1.13 time
greater; P = 0.014), and familiarity with computer technology (1.10 times greater; P =
0.002; Table 2.11).
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Table 2.10. Statistics of analysis of variance testing effect instructional mode (i.e.,
previous online courses and online waterfowl ecology and management) on student
perception of the quantity and quality of interaction in several categories (mean response,
with standard errors, on a 5-point Likert scale where 1 = decreased, 3 = neutral, and 5 =
increased; Falls 2018-2019).
Online
Type of experience
Fdf
Amount of interaction with other
students
F1,157 = 2.71
Quality of interaction with other
students
F1,157 = 3.52
Amount of interaction with the
instructor
F1,157 = 1.49
Quality of interaction with the
instructor
F1,157 = 4.88
Quantity of your learning
experience
F1,157 = 0.587
Quality of your learning
experience
F1,157 = 0.164
Motivation to participate in class
activities
F1,157 = 2.11
Familiarity with computer
technology
F1,156 = 4.30
a
Boldface values are significant, P ≤ 0.05.

Waterfowl
x̅
SE

P

x̅

SE

0.102

2.17

0.138

2.46

0.114

0.063

2.39

0.123

2.69

0.103

0.224

2.25

0.122

2.47

0.108

0.029a

2.58

0.109

2.95

0.104

0.445

3.17

0.103

3.28

0.087

0.686

3.13

0.106

3.18

0.094

0.148

3.27

0.116

3.04

0.101

0.040

3.76

0.095

3.53

0.068

Table 2.11. Statistics of analysis of variance testing effect of class (i.e., undergraduate
and graduate) on student perception of the quantity and quality of interaction in several
categories (mean response, with standard errors, on a 5-point Likert scale where 1 =
decreased, 3 = neutral, and 5 = increased; Falls 2018-2019).
Type of experience
Amount of interaction with other
students
Quality of interaction with other
students
Amount of interaction with the
instructor
Quality of interaction with the
instructor
Quantity of your learning
experience
Quality of your learning
experience
Motivation to participate in class
activities

Undergraduates
x̅
SE

Graduates
x̅
SE

Fdf

P

F1,157 = 3.80

0.05a

2.21

0.111

2.54

0.143

F1,157 = 2.04

0.155

2.48

0.097

2.70

0.135

F1,157 = 0.640

0.425

2.33

0.102

2.46

0.133

F1,157 = 0.00

0.995

2.80

0.095

2.81

0.130

F1,157 = 3.93

0.049

3.13

0.080

3.39

0.112

F1,157 = 0.891

0.347

3.11

0.087

3.24

0.119

F1,157 = 6.17

0.014

2.97

0.100

3.36

0.116
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Familiarity with computer
technology
F1,156 = 10.2
a
Boldface values are significant, P ≤ 0.05.

0.002

3.47

0.067

3.83

0.093

DISCUSSION
My study generally supported the notion that student respondents perceived the
waterfowl course’s pedagogical components to be as effective as other online and inperson courses taken previously. All pedagogical components, except PDFs of lecture
slides, were perceived similar in effectiveness when compared to in-person and other
online courses. Additionally, my results support the hypothesis that respondents would
perceive the quality and quantity of student-student and student-teacher interactions and
learning experiences at the same level as in-person course. The following includes my
discussions of (1) student experience with wildlife skills, (2) students’ perceptions of the
waterfowl course and how the waterfowl course compared to an online learning
theoretical model (Anderson 2008), (3) differences observed between undergraduate and
graduate responses and how these differences can advance the Anderson model, and (4)
suggestions for improving the online waterfowl course.
Student Experiences and Wildlife Skills
Previous research has demonstrated a shift in the archetype of wildlife students
from those with a strong hunting and fishing background to one with less a traditional
background, which includes an increase in non-consumptive use of natural resources and
less hunting experience (Porter and Baldassarre 2000, Pergams and Zaradic 2006,
Millenbah and Wolter 2009, Posnick-Goodwin 2010). My study supports these findings,
showing that undergraduate and graduate students enrolled in the waterfowl ecology and
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management course had little to no experience with many wildlife technical skills or
other outdoor activities (e.g., capturing and handling birds, banding, radio-telemetry,
advanced statistics). No wildlife technical skill listed on the survey had an average Likert
score of ≥ 3 for both undergraduates and graduates, which would have indicated students
had frequent experience with the skill. Some outdoor activities did score an average of ≥
3 for both undergraduates and graduates; these included hiking, walking, camping,
wildlife watching, and fishing. The students enrolled in the waterfowl course do have
frequent experience in the outdoors but generally are not partaking in consumptive use of
natural resources experience, which is supported by documented shift in the archetype of
wildlife students (Porter and Baldassarre 2000, Pergams and Zaradic 2006, Millenbah
and Wolter 2009, Posnick-Goodwin 2010). Hunting waterfowl, gamebirds, or big game
scored low (Likert score of 2.12-2.58). Although students enrolled in the waterfowl
course were exposed to hunting at least once, but it was not reported as a regular activity
compared to non-consumptive activities, such as hiking or camping. This generally
reflects the downward trend in hunting engagement observed within universities and
wildlife management agencies (DeMillo et al. 1998, Brown and Nielsen 2000, Organ and
Fritzell 2000, Porter and Baldassarre 2000, van Heezik and Seddon 2005, Jacobson and
Decker 2006).
Increased scores on skills observed for graduate students may have been
influenced by graduate students generally being older and thus having time and
opportunity to gain experience in wildlife skills more so than undergraduate students.
Graduate students also tended to be more interested in the topics covered within the
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course and, thus, scored higher in questions related to their interest in waterfowl,
wetlands, working with waterfowl, wetlands, and other migratory birds. Accordingly,
graduate students may be more interested in a specialized course in waterfowl ecology
and management than undergraduates, who may have enrolled in the course out of
interest in waterfowl but also to fulfill a degree or elective requirement.
Student Perceptions of Waterfowl Course
The online waterfowl course incorporated pedagogical components that reflected
all levels of interaction described by Anderson (2008). Lecture videos provided
interaction between student-content as the students view the lectures and teacher-content
as lecture materials were created. Although a selected few new publications were
integrated into the online waterfowl course annually, lecture topics in modules were not
updated or altered during the three-year assessment period, so as not to confound
dynamic course content with course assessment. Guest lectures integrated into the course
also provided additional teacher-teacher interaction in the course. Frequent email
interaction between students and Dr. Kaminski during each semester also provided
teacher-teacher interaction, promoting rigor, consistency, and contemporariness.
Assigned readings and module discussions between students and the teacher provided
student-content, student-teacher, and student-student interactions. Additionally, graduate
students interacted with Dr. Kaminski during his review of their scientific writing
assignment to earn graduate credit for the course. Quizzes and exams also provided
student-content and student-teacher interaction. Assignments, such as the completion of a
waterfowl identification handout provided student-content and content-content

37

interaction, as the students created content for themselves and other students in course.
Student-student interaction also was achieved via the student group projects and the
presentations and discussion of student work. Thus, I conclude that all pedagogical
interactions for a successful online course per Anderson (2008) were fulfilled by the
online waterfowl course.
Statistical analyses showing no significant differences between pedagogical
components supported the waterfowl course as being comparable to both an in-person
course and other online courses in terms of the effectiveness of these components in
helping students learn. This inference further supported the Anderson model, given the
course aligned with theoretical interactions proposed in the model. The only course
component not deemed as effective in helping students learn when compared to in-person
and other online courses were the PDF’s of lecture slides that were provided to improve
accessibility to course materials and aid in note taking. These slides could be deemed less
effective in helping students learn when compared to PDF’s provided for in-person
courses because online video lectures can be viewed multiple times. Viewing lectures
multiple times is usually not an option for in-person courses where PDF’s of lectures
would be more valuable or important to students as it would be their only way to review
the lecture at a later time. While the average Likert scores for all in-person, previous
online courses, and the waterfowl course were in the “somewhat effective” to “effective”
range, the waterfowl course average score was the lowest. This could be due to the
format of the slides. As shown in Appendix A, lecture slides have a dark blue
background. Student respondents suggested the formatting of the slides was not as easy to
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use for note-taking when compared to other courses due to the dark background of the
slides.
Communication among teachers and students is essential for a successful online
course (Garrison et al. 1999, Anderson 2008, Picciano 2018). Generally, communication
components of the course also did not show any significant difference between other
online courses and the waterfowl course, supporting the waterfowl course as having
comparable communication paths with students. Individual email communication with
instructors was rated lower for the waterfowl course than other online courses. Although
instructors strove to respond to emails as soon as they were received, this result suggests
need for more prompt email communication to students but also students’ need to peruse
syllabus and course materials for explicit directions provided in these documents.
Students were asked to compare the quality and quantity of interaction between
themselves and peers, with their instructors, and the quality and quantity of their learning
experience in an in-person class and rate if the quality and quantity of these interactions
increased or decreased from other online courses and the waterfowl course. Generally,
there were no significant differences between students’ perceptions of other online
courses and the waterfowl course, further supporting the waterfowl course as an effective,
comparable course to both in-person and other online courses. However, two categories
within this question did show a significant difference between other online courses and
the waterfowl course. The quality of interaction with the instructor significantly increased
from the start of the semester to its end, indicating instructors were effectively and
increasingly engaging with students during the semester. Also, familiarity with computer
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technology showed a decrease between the start of the semester and the end of the
semester. Perhaps the group project, with which students expressed some frustration,
could have resulted in this lower score for the waterfowl course when compared to other
online courses. Students were asked to coordinate with their peers online to create a
narrated presentation. This task was technologically challenging to some students to
record audio for slides and share documents amongst their group members.
Graduate verses Undergraduate Student Responses
Significant differences were observed between undergraduate and graduate
students within every question group. Graduate students found almost all pedagogical
components of the course more effective in helping them learn than did undergraduates,
with the exception of exams, which revealed no detectable differences between student
classes. Graduate students also found module discussions and the use of the “Calendar”
tab in Canvas more effective in keeping them engaged with course materials, instructors,
and their peers compared to undergraduate students. Furthermore, graduate students
perceived increased amount of interaction among their peers, the quantity of their
learning experience, motivation to participate in class activities, and familiarity with
computer technology. Graduate students are expected to perform at a higher level than
undergraduates, and this performance was reflected within these responses. Graduate
students were more invested in the course assigned readings, discussions, and
assignments than undergraduates. Assigned readings showed the largest observable
difference in average Likert score between undergraduate and graduate students. This
difference may be explained by graduate students exposure to and experience with
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reading scientific papers and understanding core concepts from such papers. Graduate
students in the online Master’s program also would have more experience with scientific
papers and many enrolled are non-traditional students already working in the field.
Advancing the Anderson Model
Anderson (2008) recommended the need for six types of interaction among
students, teacher, and course content to create a successful online course. My study
revealed differences between graduate and undergraduate students enrolled in the
waterfowl course that suggested these two groups of students relate differently within
each level of interaction described by Anderson’s model. The current model does not
differentiate between student types, instead demonstrating broad relationships among
students, teachers, and course content. While it is important to maintain these six levels
of interaction to create a successful online course, acknowledging that undergraduate and
gradate students will interact with the course differently can improve the model. Graduate
students are more invested in the course as they are expected to perform at a higher
caliber than undergraduates, therefore interacting with other students, the teachers, and
the course content differently than undergraduates (see discussion above). Including new
levels within the Anderson model to accommodate student type will allow the model to
assist in improving both undergraduate, graduate, and split-level courses. Examples of
these new levels could include student-student interactions focused on graduate-student
led discussion forums or group projects, student-teacher interactions where graduate
students co-teach a section of course material, and student-content interactions involving
graduate student independent study or thesis research. Further research on graduate
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verses undergraduate interactions in online courses is needed to bring this model to
fruition.
Future Course Improvements
Some pedagogical components of the online waterfowl course require
improvement for future offerings of the course, including discussion threads and the
group project, both of which had Likert scores within the “neutral” to “somewhat
effective” range for both graduate and undergraduate students. Students also expressed
frustration with both components in the open response portion of the post-course survey.
Previously, discussions were a large forum with all students contributing, and meaningful
interaction was lost within the forum’s one hundred or more comments. To improve
discussions, students will be split into small groups each lead by a graduate student to
facilitate more insightful and informative discussions within a smaller forum. The group
project was a narrated presentation created by small groups of four to five students each.
Students expressed frustration with communicating with group members remotely and
coordinating the creation of the presentation slides. While communication with group
members is not singularly an online course issue, creating slides and recording narrations
for a presentation could be difficult when students are unable to work together spatially.
To improve the group project, students will be asked to create a wiki webpage instead of
a traditional PowerPoint® presentation. The wiki webpage is easily editable online by all
group members and will remove some of the coordination and technological issues
students experience with the previous version of this assignment. As previously
discussed, PDF’s of lecture slides were not as effective in helping students learn course
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material when compared to notes provided in other online and in-person courses.
Changing the PDF’s to slides with a white or lighter background could improve their
effectiveness in helping students learn by making the slides easier to write on.
Future course improvements include the addition of “video labs” for the course.
We endeavor to collaborate with colleagues across North America to develop and share
video labs in different important waterfowl ecosystems. Videos will be recorded of local
waterfowl and wetlands ecology and management techniques being performed in the
field and shown as part of the course. This will increase three interaction components
from Anderson’s (2008) online teaching model: (1) teacher-teacher interactions in this
collaborative effort, (2) teacher-student interactions where students can see instructors
and other waterfowl professionals in the field, and (3) student-content interactions where
these videos will further demonstrate management techniques in action and supplement
established readings and video lectures. Current use of Remote Proctor Now online
proctoring service also will be a future improvement to further deter academic dishonesty
in addition to the other methods implemented for the course.
Part of the motivation to create this online course was to expand the reach of the
waterfowl course and the James C. Kennedy Waterfowl and Wetlands Conservation
Center beyond Clemson University and South Carolina, especially to offer a waterfowl
course to students at universities without such a course, a waterfowl program, and a
faculty member possessing expertise in waterfowl ecology and management. For
example, graduate students enrolled in this course resided in 17 states and the District of
Columbia (DC). Nine of these do not currently have a university-based waterfowl course
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or program (Arizona, Florida, Georgia, New Mexico, North Carolina, Maine,
Pennsylvania, Virginia, Washington, and DC; Kaminski et al. 2017). The course already
has expanded educational opportunities in waterfowl and wetlands conservation and
management and will continue to do so as part of the online Master’s in Wildlife and
Fisheries Resources program. Future possible pursuits include offering the course to
students not currently enrolled at Clemson for credit toward their university degree
program, along with adding course options in Spanish and French for students and
working professionals who are not Anglophones in Mexico and elsewhere and Canada,
respectively. Additionally, there is opportunity to expand availability of this course in
Europe, based on conversations with waterfowl colleagues in France (R. M. Kaminski,
personal communication).
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CHAPTER III
ASSESSMENT OF CREDENTIALS AND EXPERIENCES FOR A SUCCESSFUL
CAREER IN WATERFOWL SCIENCE AND CONSERVATION

A paradigm shift in the wildlife profession from a focus on game management to
a broader emphasis on biodiversity and conservation has led to a transition in skills
important for a successful career in the profession (Kessler et al. 1998, Brown and
Nielsen 2000, Organ and Fritzell 2000, Porter and Baldassarre 2000, van Heezik and
Seddon 2005, Jacobson and Decker 2006, Sample et al. 2015). Traditional emphases,
such as wildlife habitat management, quantitative methods, species identification,
ecology, etc., remain important, as demonstrated in the textbook Becoming a Wildlife
Professional (Henke and Krausman 2017) and by academic course requirements to
become a Certified Wildlife Biologist® by The Wildlife Society (CWB®; Steidl et al
2000, Burger and Leopold 2001, TWS 2020). However, the broadened focus reflects an
increase in non-consumptive users and a growing awareness of the importance of human
dimensions, inclusivity, communication, and leadership skills in the profession (Organ
and Fritzell 2000, Porter and Baldassarre 2000, Sample et al. 2015).
Similarly, the 2012 and 2018 updates of the North American Waterfowl
Management Plan (NAWMP) plan included objectives to focus on human dimensions,
calling for “strategies for recruiting and retaining waterfowl hunters, engaging
conservationists and concerned citizens, and developing an understanding of how
waterfowl conservation intersects with issues of concern to the general populace” (U.S.
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Department of the Interior et al. 2012, 2018, Sample et al. 2015, Devers et al. 2017).
Specifically, the first two goals of the updated NAWMP plans have been fundamental to
NAWMP (i.e., habitat and population conservation). However, “the third goal, focused
on people, is new insofar as being an explicit part of the Plan. It underscores the
importance of people to the success of waterfowl conservation, and is born out of concern
for the ongoing loss of waterfowl hunters, the opportunity presented by growing numbers
of people who pursue waterfowl with cameras and binoculars, and a recognition that
NAWMP can succeed only if waterfowl conservation is relevant to broader societal
issues.”
(https://www.fws.gov/migratorybirds/pdf/management/NAWMP/2012NAWMP.pdf).
Broader societal issues may be ecosystem services and economic values of wetlands,
waterfowl, and other waterbirds (e.g., Green and Elmberg 2014, Constanza et al. 1989,
Meehan et al. 2021). Additionally, the Wildlife Society’s CWB® application reflects this
change as well, requiring coursework in humanities, social science, and communication
(TWS 2020). Moreover, increasing inclusion of women in the wildlife profession, who
historically have held increased non-consumptive values, also may influence the types of
skills deemed important for success as the demographics shift from the previous maledominant, consumptive-driven profession (Sanborn and Schmidt 1995, Nicholson et al.
2008, Henke and Krausman 2017). Finally, Areview of female authors of publications in
TWS’s three journals showed a marked increase in female contributions to these journals,
with 26-52% of papers published from 2000-2006 having at least one female author
(Nicholson et al. 2008).
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Identifying credentials and experiences for success in the field of waterfowl and
wetlands science and conservation is of particular importance within the wildlife
profession as the number of universities offering waterfowl and wetlands courses,
research, and outreach in both the United States and Canada has decreased from
approximately 55 to 33 programs (~40%; Kaminski 2002, 2013, Kaminski et al. 2017). A
reduction in these programs may lead to a loss in professional capacity of waterfowl and
wetlands specialists working for science and conservation of these resources (Eggeman et
al. 2020). Identifying the skills and experiences current waterfowl professionals and
students consider important for success will bolster existing and new programs and
prepare students for successful careers in this field. Additionally, this information will
inform a new subunit of NAWMP, the North American Waterfowl Professional
Education Plan (NAWPEP; Eggeman et al. 2020).
My objectives were to determine: (1) student academic course-work and
experiences (e.g., teaching/research assistantships, internships, mentor programs)
professionals deemed important for success in the profession of waterfowl science and
conservation, (2) technical skills, professional certification(s), and personal traits
considered important for a successful career, and (3) socio-demographic variables (e.g.,
gender, age, income, ethnicity) and years of professional experience that may further
predict credentials for a successful career. I hypothesized that professionals and students
would have differing opinions on the technical skills, course-work, and professional
certification(s) important for success due to academic or theoretical experience versus onthe-job experience (Brown and Nielsen 2000, Porter and Baldassarre 2000, Henke and
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Krausman 2017). I further hypothesized that gender may influence perceptions of
importance of “traditionally” held skills, such as hunting and fishing, due to changes in
the demographics of wildlife professionals (i.e., increasingly female, non-consumptive
users; Organ and Fritzell 2000, Porter and Baldassarre 2000, Jacobson and Decker 2006,
Millenbah and Wolter 2009).
METHODS
Survey Design and Implementation
I surveyed attendees of the 6th, 7th, and 8th North American Duck Symposium
(e.g., https://www.northamericanducksymposium.org/), who identified themselves on
registration forms as current professionals or students. My goal was to determine
credentials and experiences attendees deemed important for success in the field of
waterfowl science and conservation. Attendee registration data from the three
aforementioned symposia (Memphis, Tennessee, 2013; Annapolis, Maryland, 2016;
Winnipeg, Manitoba, Canada, 2019) were used to obtain names and email addresses of
attendees. Organizers of each symposium provided contact information for attendees.
Names and email addresses from each symposium were cross-referenced to remove
duplicates of attendees who attended multiple symposia. If an attendee had a different
email address for the 8th symposium, it was considered the most current address and used
to survey that individual attendee.
The questionnaire included questions on how important or unimportant different
course subjects, technical skills, and personal traits were to professional success, as well
questions on sociodemographic factors (i.e., gender, race, highest level of education, year
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of birth, and 2019 gross total income level; Appendix B). Professionals also were asked a
series of questions about their years of work experience, current and past job positions,
and current job duties. The questionnaire was administered via Qualtrics Survey
Software® as an emailed personalized weblink with informed consent linked within the
initial survey invitation (Appendix C). The survey was approved for distribution by
Clemson’s Institutional Review Board (IRB) in October 2019 (Approval number
IRB2019-310). The initial mailing was dispatched on 16 October 2019, with three
reminder emails sent on 30 October, 11 November, and 22 November 2019 to increase
response rate (Dillman et al. 2014). A personalized questionnaire link was generated for
each respondent to track submission status. Reminder emails were sent only to those who
had not yet responded to the questionnaire. An incentive for questionnaire completion
was offered to respondents to increase response rate; respondents could voluntarily
submit their name and email address at the end of the survey to enter a drawing for a
chance to win one of two $250.00 (U.S. 2019 currency) Cabela's gift cards.
Statistical Analyses
Descriptive statistics (means [ x̅ ] and standard errors [SE]) were calculated using
Microsoft Excel. Likert scale responses were analyzed using R statistical software (R
Core Team 2020). I performed a factorial analysis of variance (ANOVA) mixed model
for each survey question to test fixed effects of gender and professional status
(professional, student) and their possible interaction on respondents’ Likert score for each
question (Ott and Longnecker 2010). I also used multiple linear regression analysis to
assess whether gender and years of experience further explained variation in
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professionals’ Likert score (R Core Team 2020). I restricted regression analysis to
questions with mean Likert scores of ≥ 5.5, which indicated that professional respondents
deemed questions important or extremely important to success in the profession. Years of
experience were used instead of age of respondent as professional experience in the field
was assumed to be more influential on respondents’ perceptions of professional
credentials than age. Because Likert scores are not continuous data, but integers that may
not be normally distributed, the Likert scores were log transformed to base 10 priori to
regression analyses (Mendenhall and Sincich 2012). However, the mean percent
difference between adjusted R2 values for log transformed and raw Likert scores was <
1%; therefore, I used non-transformed Likert scores in regression analyses. A chi-square
test of independence was performed in Microsoft Excel® on professional status
(professional or student) of respondents and response rate for the most recent symposium
in 2019.
RESULTS
Response Rates and Respondents’ Characteristics
Response rate to the questionnaire was 52.7% (364/690). Professionals
represented most of the respondents (83.7%, 309/364) compared to students (15.1%,
55/364). A chi-square test of independence revealed no association between respondents’
status (professional or student) and professional or student status of participants in the
most recent 8th symposium in 2019 (n = 279, χ21 = 0.051, P = 0.822).
Overall, respondents from all symposia were 76.8% (258/336) male and 23.2%
(78/336) female. Professional respondents were 78.7% (226/287) male and 21.3%
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(61/287) female, whereas student respondents were 65.3% (32/49) male and 34.7%
female (17/49). Average age of professionals was 44.6 years (SE = 0.772, n = 276) and
27.5 years (SE = 0.667, n = 46) for student respondents. Most respondents were white
(94.4%, n = 342), with a post-graduate degree (80.4%, n = 336).
Respondents (n = 335) had varied youth backgrounds, with 18.5% growing up in
a rural farm setting; 22.4% in rural, non-farm setting; 19.7% in a small town (up to
10,000 people); 17.6% in the suburb of a city; and 21.5% in a city. Over half of the
professional respondents (58.9%, n = 280) earned an estimated gross income of $50,000$99,999 (2019 U.S. currency), while over half of the student respondents earned $24,999
or less (62.5%, n = 48). Regarding certifications, 70.5% (n = 271) were not certified
biologists of The Wildlife Society (TWS), whereas 15.1% held TWS certification and
4.4% were working toward certification. The most common types of assistantships or
fellowships received by respondents (n = 468) during graduate school were research
(47.7%) and teaching assistantships (25.4%).
Professionals’ Occupational Backgrounds
Professionals had an average of 16.2 years (SE = 0.672, n = 303) of working
experience after earning their degree. The most common types of positions previously
held were with a non-governmental organization (27.6%), state agency (22.8%), or
federal agency (21.6%; n = 587). The most common positions currently held were similar
(i.e., non-governmental organization, 31.3%; state agency, 22.1%; federal agency, 20.8%;
n = 317). Professionals’ current job duties most often (i.e., once a week or more) included
administrative work, people management, and research and less frequently (i.e., a few
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times a year or less) teaching, invasive species management, and species recovery (Table
3.1).
Table 3.1. Mean Likert scores (x̅, SE) for how often the following tasks were performed
as part of professionals’ jobs, where 1 = not at all, 2 = once per year, 3 = a few times a
year, 4 = once per month, 5 = a few times a month, 6 = once per week, 7 = a few times
per week, and 8 = daily.
Job tasks
Administration
People management
Research
Mentoring
Data analyses/modeling
Habitat management
Game management
Public outreach/education
Policy
Non-game management (including plant or animal species)
Teaching
Invasive species management
Species recovery

x̅
6.00
5.95
5.53
5.03
4.75
4.55
4.19
4.17
3.90
3.41
2.96
2.67
2.60

SE
0.135
0.139
0.144
0.128
0.140
0.151
0.164
0.105
0.131
0.132
0.122
0.107
0.112

n
298
297
301
300
301
294
289
298
294
291
295
294
294

Important Coursework
Male and female respondents agreed on the importance of courses listed in the
survey, given there were no significant gender differences among coursework questions
(0.056 ≤ P ≤ 0.834; Table 3.2). Additionally, there were no significant interactions of
professional status and gender (0.062 ≤ P ≤ 0.888). Professionals believed Biology,
Zoology, and Physical Sciences were 1.11-1.12 times more important (0.001 ≤ P ≤ 0.012)
for success in the field compared to students (Table 3.3). Professionals and students
ranked all courses in the survey as important (x̅ Likert score ~ 4.5) with the exception of
Humanities (~4; Table 3.3).

57

Table 3.2. Statistics of analysis of variance testing effect of gender (i.e., female or male) on how
important or unimportant the following general course subjects from undergraduate and/or
graduate education were to securing professional position(s) (Likert response [x̅, SE] where 1 =
extremely unimportant, 2 = unimportant, 3 = somewhat unimportant, 4 = neutral, 5 = somewhat
important, 6 = important, and 7 = extremely important).

Course
Wildlife Management
Biology
Ecology
Zoology
Botany
Physical Sciences
Statistics
Quantitative Sciences
Humanities
Communications
Policy, Administration and
Law

Fdf
F1,301 = 0.127
F1,313 = 0.632
F1,312 = 1.40
F1,299 = 0.449
F1,304 = 1.08
F1,308 = 0.113
F1,310 = 3.67
F1,302 = 2.51
F1,307 = 0.044
F1,302 = 0.298

P
0.721
0.427
0.237
0.503
0.299
0.737
0.056
0.114
0.834
0.586

Female
x̅
SE
6.56
0.106
5.80
0.155
6.55
0.102
5.41
0.175
5.42
0.167
4.69
0.163
6.21
0.113
6.01
0.123
4.18
0.174
5.88
0.140

F1,291 = 1.95

0.163

5.31

0.152

Male
x̅
6.52
5.98
6.43
5.59
5.60
4.79
5.86
5.74
4.14
5.80

SE
0.068
0.068
0.057
0.079
0.073
0.080
0.084
0.082
0.093
0.082

5.03

0.096

Table 3.3. Statistics of ANOVA testing effect of professional status (i.e., professionals or
students) on how important or unimportant the following general course subjects from
undergraduate and/or graduate education were to securing professional position(s) (Likert
response [x̅, SE] where 1 = extremely unimportant, 2 = unimportant, 3 = somewhat unimportant,
4 = neutral, 5 = somewhat important, 6 = important, and 7 = extremely important).

Course
Fdf
Biology
F1,313 = 12.6
Zoology
F1,299 = 9.43
Physical Sciences
F1,308 = 6.42
Wildlife Management
F1,301 = 0.733
Ecology
F1,312 = 3.17
Botany
F1,304 = 0.415
Statistics
F1,310 = 2.22
Quantitative Sciences
F1,302 = 0.935
Humanities
F1,307 = 0.059
Communications
F1,302 = 0.312
Policy, Administration
and Law
F1,291 = 0.017
a
Boldface values are significant, P ≤ 0.05.
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P
<0.001a
0.002
0.012
0.393
0.076
0.519
0.137
0.334
0.807
0.577
0.897

Professionals
x̅
SE
6.03
0.064
5.64
0.076
4.85
0.076
6.55
0.060
6.50
0.049
5.58
0.074
5.90
0.076
5.77
0.075
4.16
0.091
5.83
0.077

Students
x̅
SE
5.42
0.197
5.02
0.210
4.34
0.193
6.42
0.178
6.25
0.177
5.46
0.178
6.19
0.191
5.96
0.177
4.10
0.187
5.72
0.187

5.09

5.06

0.091

0.188

Graduate-Student Work Experience and Incentives
Professionals and students of both genders agreed that receiving an assistantship
or fellowship was financially important to completion of their graduate degree (F1,259 =
2.06, P = 0.152; professionals x̅ = 6.19, SE = 0.115, students x̅ = 6.59 , SE = 0.135; F1,259
= 0.101, P = 0.751; females x̅ = 6.34 , SE = 0.215, males x̅ = 6.22, SE = 0.113).
Respondents of both professional statuses and genders also agreed that receiving an
assistantship or fellowship was important for their professional development (F1,258 =
0.890, P = 0.344; professionals x̅ = 5.75, SE = 0.119, students x̅ = 6.02, SE = 0.225; F1,258
= 1.44, P = 0.231; females x̅ = 5.59 , SE = 0.244, males x̅ = 5.85, SE = 0.117).
Male and female respondents agreed on the importance of internship types listed
in the survey, as there were no significant gender differences (P ≥ 0.272; Table 3.4).
Professionals and students also agreed on the importance of internship types (P ≥ 0.149;
Table 3.5). Respondents indicated that both paid internships and seasonal/temporary jobs
were important or extremely important for a successful career (Tables 3.4 and 3.5). There
were no significant interactions between treatment (professional status) and gender
(0.115 ≤ P ≤ 0.875).
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Table 3.4. Statistics of ANOVA testing effect of gender (i.e., female or male) on how
important or unimportant the following internship types were to securing professional
position(s) (Likert response [x̅, SE] where 1 = extremely unimportant, 2 = unimportant, 3
= somewhat unimportant, 4 = neutral, 5 = somewhat important, 6 = important, and 7 =
extremely important).
Female
Type
Paid internship
Unpaid internship
Internship for course credit
Job shadowing
Seasonal/temporary job
Mentor program

Fdf
F1,186 = 0.430
F1,143 = 0.054
F1,135 = 0.130
F1,127 = 0.055
F1,278 = 0.182
F1,115 = 1.22

P
0.513
0.817
0.719
0.815
0.670
0.272

x̅
5.89
5.57
5.44
5.00
6.61
5.50

SE
0.231
0.313
0.277
0.266
0.136
0.273

Male
x̅
6.03
5.48
5.25
4.91
6.53
5.09

SE
0.126
0.169
0.165
0.184
0.082
0.193

Table 3.5. Statistics of ANOVA testing effect of professional status (i.e., professionals or
students) on how important or unimportant the following internship types were to
securing professional position(s) (Likert response [x̅, SE] where 1 = extremely
unimportant, 2 = unimportant, 3 = somewhat unimportant, 4 = neutral, 5 = somewhat
important, 6 = important, and 7 = extremely important).

Type
Paid internship
Unpaid internship
Internship for course credit
Job shadowing
Seasonal/temporary job
Mentor program

Fdf
F1,186 = 2.10
F1,143 = 0.026
F1,135 = 2.03
F1,127 = 0.016
F1,278 = 0.153
F1,115 = 0.064

P
0.149
0.873
0.156
0.900
0.696
0.801

Professionals
x̅
SE
5.91
0.128
5.49
0.164
5.19
0.164
4.92
0.177
6.53
0.079
5.18
0.186

Students
x̅
SE
6.32
0.203
5.55
0.353
5.69
0.268
4.97
0.309
6.61
0.154
5.28
0.297

Technical Skills
Technical skills that were ranked important or extremely important for a
successful career in waterfowl and wetlands (Likert score ≥ 5.5) by all respondents were
as follows: (1) aptitude for science, (2) computer competence, (3) truck/ATV or other
vehicle operation, (4) geographical information systems (GIS), (5) global positioning
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systems (GPS), (6) animal capture and handling, (7) waterfowl identification, (8) wildlife
identification, (9) plant identification, (10) wetlands classification/delineation, (11) grant
writing, (12) statistics/modeling, (13) scientific writing, (14) popular writing, and (15)
effective oral communication. Female respondents believed GPS and GIS skills and
statistical coding (R, SAS, etc.) were 1.05-1.14 times more important for success in the
field compared to males (Table 3.6). Males thought tractor and implement operation was
1.09 times more important (P = 0.021) for success in the field compared to females
(Table 3.6). Professionals thought that an aptitude for science was 1.04 times more
important (P = 0.05) than students did for a successful career in waterfowl and wetlands
(Table 3.7). Students thought coding (R, SAS, etc.), tractor/implement operation, and
carpentry, welding and other fabrication skills were 1.11-1.16 times more important for
success when compared to professionals’ responses (Table 3.7).
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Table 3.6. Statistics of ANOVA testing effect of gender (i.e., female or male) on how important or unimportant the following
technical skills are for a successful career in waterfowl and wetlands (Likert response [x̅, SE] where 1 = extremely
unimportant, 2 = unimportant, 3 = somewhat unimportant, 4 = neutral, 5 = somewhat important, 6 = important, and 7 =
extremely important).
Female
Technical skill
GPS
Spatial analysis (GIS)
Coding (R, SAS, etc.)
Tractor/implement operation
Aptitude for science
Computer competence
Outboard boating
Swimming ability
First aid
Wet-dry lab techniques
Truck/ATV or other vehicle operation
Carpentry, welding, other fabrication skills
Towing/backing trailers
Radio-telemetry
Animal capture and handling
Waterfowl identification
Wildlife identification
Plant identification

Fdf
F1,314 = 6.36
F1,316 = 4.19
F1,315 = 10.9
F1,316 = 5.40
F1,316 = 0.092
F1,314 = 0.029
F1,314 = 1.65
F1,315 = 0.856
F1,316 = 2.50
F1,313 = 0.294
F1,316 = 0.023
F1,315 = 2.16
F1,315 = 1.99
F1,315 = 0.095
F1,315 = 0.012
F1,316 = 0.00
F1,316 = 0.644
F1,314 = 1.81

P
0.012
0.042
0.001
0.021
0.762
0.865
0.201
0.356
0.115
0.588
0.880
0.143
0.159
0.759
a
0.999
0.423
0.180
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x̅
6.25
6.10
5.73
4.03
6.33
6.23
4.52
4.44
5.10
4.42
5.86
4.00
5.16
5.01
5.70
6.53
6.30
5.72

Male
SE

0.105
0.098
0.161
0.178
0.073
0.079
0.161
0.173
0.168
0.150
0.142
0.160
0.172
0.148
0.156
0.110
0.103
0.144

x̅
5.91
5.83
5.01
4.41
6.38
6.23
4.73
4.22
4.79
4.49
5.88
4.22
5.37
4.94
5.65
6.53
6.21
5.90

SE
0.061
0.061
0.097
0.092
0.048
0.055
0.091
0.099
0.085
0.091
0.073
0.090
0.081
0.084
0.086
0.049
0.054
0.054

Invertebrate identification
Plant sampling
Invertebrate sampling
Wetlands classification/delineation
Grant writing
Statistics/modeling
Scientific writing
Popular writing
Experience in social sciences
Effective oral communication

F1,313 = 0.068
F1,315 = 0.126
F1,314 = 2.63
F1,315 = 1.83
F1,314 = 1.20
F1,315 = 2.77
F1,315 = 3.36
F1,315 = 0.846
F1,315 = 0.020
F1,315 = 0.152

0.795
0.723
0.106
0.178
b
c
0.068
0.358
0.888
0.697

5.26
5.26
5.25
5.40
6.07
5.96
6.48
5.82
5.05
6.58

0.141
0.157
0.156
0.157
0.119
0.136
0.096
0.116
0.128
0.073

5.22
5.20
4.97
5.60
5.91
5.68
6.24
5.71
5.06
6.56

0.064
0.066
0.071
0.061
0.069
0.073
0.062
0.069
0.077
0.044

a

Significant interaction (P = 0.027) of gender and professional status effects.
Significant interaction (P = 0.012) of gender and professional status effects.
c
Significant interaction (P = 0.001) of gender and professional status effects.
b

Table 3.7. Statistics of ANOVA testing effect of professional status (i.e., professionals or students) on how important or
unimportant the following factors are for a successful career in waterfowl and wetlands (Likert response [x̅, SE] where 1 =
extremely unimportant, 2 = unimportant, 3 = somewhat unimportant, 4 = neutral, 5 = somewhat important, 6 = important, and
7 = extremely important).

Technical skill
Aptitude for science
Coding (R, SAS, etc.)
Tractor/implement operation
Carpentry, welding, other fabrication skills
Computer competence
Outboard boating

Fdf
F1,316 = 3.74
F1,315 = 12.0
F1,316 = 7.34
F1,315 = 4.71
F1,314 = 1.98
F1,315 = 1.60

P
0.05d
<0.001
0.007
0.031
0.161
0.207
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Professionals
x̅
SE
6.40
0.041
5.05
0.090
4.23
0.091
4.10
0.086
6.26
0.048
4.64
0.087

Students
x̅
SE
6.18
0.139
5.84
0.217
4.84
0.176
4.57
0.182
6.08
0.142
4.92
0.184

Swimming ability
First aid
Wet-dry lab techniques
Truck/ATV or other vehicle operation
Towing/backing trailers
Spatial analysis (GIS)
GPS
Radio-telemetry
Animal capture and handling
Waterfowl identification
Wildlife identification
Plant identification
Invertebrate identification
Plant sampling
Invertebrate sampling
Wetlands classification/delineation
Grant writing
Statistics/modeling
Scientific writing
Popular writing
Experience in social sciences
Effective oral communication

F1,315 = 1.15
F1,316 = 1.03
F1,313 = 2.76
F1,316 = 0.173
F1,315 = 3.64
F1,316 = 0.282
F1,314 = 2.54
F1,315 = 0.689
F1,315 = 1.46
F1,316 = 0.356
F1,316 = 0.110
F1,314 = 0.479
F1,313 = 0.159
F1,315 = 0.246
F1,314 = 2.32
F1,315 = 0.828
F1,314 = 0.308
F1,315 = 3.00
F1,315 = 0.319
F1,315 = 0.755
F1,315 = 1.65
F1,315 = 2.27

0.284
0.311
0.097
0.678
0.057
0.596
0.112
0.407
a
0.551
0.740
0.490
0.690
0.621
0.129
0.364
b
c
0.573
0.386
0.120
0.133

a

4.23
4.83
4.42
5.86
5.26
5.88
5.95
4.93
5.63
6.52
6.22
5.88
5.22
5.20
4.99
5.58
5.93
5.70
6.29
5.76
5.09
6.59

Significant interaction (P = 0.027) of gender and professional status effects.
Significant interaction (P = 0.012) of gender and professional status effects.
c
Significant interaction (P = 0.001) of gender and professional status effects.
b

Boldface values are significant, P ≤ 0.05.

d
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0.094
0.083
0.086
0.071
0.081
0.055
0.056
0.080
0.083
0.046
0.048
0.056
0.063
0.068
0.072
0.064
0.063
0.068
0.054
0.064
0.071
0.036

4.49
5.04
4.78
5.94
5.65
5.96
6.18
5.10
5.88
6.59
6.27
5.78
5.29
5.29
5.27
5.43
6.02
6.00
6.37
5.61
4.86
6.43

0.206
0.184
0.180
0.166
0.179
0.160
0.151
0.176
0.179
0.157
0.162
0.152
0.170
0.160
0.156
0.160
0.179
0.191
0.174
0.167
0.180
0.140

There was a significant interaction between gender and professional status (i.e.,
student or professional) for three technical skills: animal capture and handling (P =
0.027), grant writing (P = 0.012), and statistics/modeling (P = 0.001; Table 3.6). Female
students ranked animal capturing and handling 1.17 times more important than female
professionals (t315 = -2.51, P = 0.013). A similar pattern was observed for grant writing
(1.12 times greater; t314 = -2.32, P = 0.021) and statistics/modeling (1.2 times greater; t315
= -3.61, P < 0.001); female students ranked these skills greater in importance than female
professionals. In all three cases, female students ranked each skill greater than female
professionals, male students, and male professionals.
The following additional credentials were ranked by respondents as important or
extremely important for a successful career in waterfowl and wetlands: (1) full-time
employment, (2) seasonal employment, (3) experience with community outreach, (4)
completion of post-graduate education (Master's or Ph.D.), (5) experience with budget
planning and management, (6) experience with managing people, (7) attending
workshops, and (8) social interaction/networking with peers and mentors, family and
friends (Tables 3.8 and 3.9). Male respondents ranked hunt/fish experience 1.21 times
more important (P < 0.001) for a successful career than did female respondents (Table
3.8). Female respondents ranked diversity training 1.15 times more important (P < 0.001)
and science integrity training 1.07 times more important (P = 0.042) for a successful
career than did male respondents (Table 3.8). Students thought having a Ducks
Unlimited, Delta Waterfowl, or similar organizational membership was 1.19 times more
important (P = 0.001) than did professionals for having a successful career (Table 3.9).
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Three employee credentials revealed a significant interaction between gender and
professional status: seasonal employment (P = 0.012), experience with employee hiring
(P = 0.003), and experience with managing people (P = 0.055; Table 3.8). Female
students ranked seasonal employment 1.11 times greater than female professionals (t312 =
-2.32, P = 0.021). A similar pattern was observed with experience with employee hiring
(1.13 times greater; t315 =

-2.06, P = 0.04). Experience with managing people did not

differ between genders and professional statuses (females t316 = -1.82, P = 0.07; males
t316 = 0.758, P = 0.449). In all three cases, female students ranked each skill greater than
female professionals, male students, and male professionals.
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Table 3.8. Statistics of analysis of variance testing effect of gender (i.e., female or male) on how important or unimportant the
following factors are for a successful career in waterfowl and wetlands (Likert response [x̅, SE] where 1 = extremely
unimportant, 2 = unimportant, 3 = somewhat unimportant, 4 = neutral, 5 = somewhat important, 6 = important, and 7 =
extremely important).
Female
Credential
Hunt/fish experience
Diversity training
Science integrity training
Full-time employment
Seasonal employment
TWS or other professional society membership
Ducks Unlimited, Delta Waterfowl, or similar
organizational membership
Authorship on publications
Experience with community outreach
Completion of post-graduate education (Master's or
PhD)
Experience with budget planning and management
Experience with employee hiring
Experience with managing people
Presenting research at waterfowl conferences
Attending workshops
Teaching workshops
Volunteer experience
Participation in non-consumptive activities (e.g.,
wildlife viewing)

Male

Fdf
F1,315 = 32.6
F1,314 = 12.8
F1,314 = 4.15
F1,315 = 3.06
F1,312 = 0.006
F1,315 = 0.628

P
<0.001d
<0.001
0.042
0.081
a
0.429

x̅
4.55
5.47
5.70
6.41
6.04
4.18

SE
0.181
0.146
0.136
0.082
0.098
0.177

x̅
5.52
4.74
5.35
6.59
6.02
4.30

SE
0.073
0.096
0.079
0.047
0.067
0.098

F1,314 = 0.334
F1,314 = 1.21
F1,315 = 2.04

0.564
0.271
0.154

4.23
5.55
5.70

0.190
0.154
0.115

4.27
5.33
5.47

0.103
0.087
0.070

F1,315 = 0.575
F1,315 = 2.68
F1,315 = 0.849
F1,316 = 0.578
F1,315 = 0.003
F1,316 = 0.113
F1,313 = 1.24
F1,314 = 0.116

0.449
0.102
b
c
0.956
0.737
0.267
0.734

6.00
5.70
5.16
5.90
5.49
5.62
4.79
5.19

0.135
0.110
0.131
0.124
0.142
0.123
0.135
0.166

6.12
5.91
5.31
6.03
5.48
5.60
4.63
5.11

0.072
0.061
0.071
0.064
0.078
0.063
0.078
0.079

F1,314 = 2.26

0.134

4.96

0.166

5.20

0.071
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Social interaction/networking with peers and
mentors, family and friends
Experience in social media
Experience in business administration

F1,315 = 0.097
F1,313 = 0.466
F1,313 = 2.92

0.756
0.496
0.088

5.89
4.51
4.40

0.127
0.139
0.133

5.91
4.64
4.68

0.063
0.088
0.085

a

Significant interaction (P = 0.012) of gender and professional status effects.
Significant interaction (P = 0.003) of gender and professional status effects.
c
Significant interaction (P = 0.055) of gender and professional status effects.
b

Boldface values are significant, P ≤ 0.05.

d

Table 3.9. Statistics of analysis of variance testing effect of professional status (i.e., professionals or students) on how
important or unimportant the following factors are for a successful career in waterfowl and wetlands (Likert response [x̅, SE]
where 1 = extremely unimportant, 2 = unimportant, 3 = somewhat unimportant, 4 = neutral, 5 = somewhat important, 6 =
important, and 7 = extremely important).
Professionals
Credential
Ducks Unlimited, Delta Waterfowl, or similar
organizational membership
Full-time employment
Seasonal employment
TWS or other professional society membership
Authorship on publications
Experience with community outreach
Completion of post-graduate education (Master's or
PhD)
Experience with budget planning and management
Experience with employee hiring
Experience with managing people

Students

P

x̅

SE

x̅

SE

F1,314 = 10.3
F1,315 = 0.133
F1,312 = 0.167
F1,315 = 2.91
F1,314 = 0.926
F1,315 = 1.81

0.001d
0.715
a
0.089
0.337
0.179

4.14
6.55
6.02
4.21
5.35
5.49

0.097
0.041
0.059
0.093
0.081
0.065

4.94
6.51
6.08
4.61
5.55
5.71

0.227
0.143
0.165
0.210
0.208
0.165

F1,315 = 0.039
F1,315 = 0303
F1,315 = 0.637
F1,316 = 0.081

0.843
0.582
b
c

6.10
5.88
5.30
6.00

0.066
0.056
0.067
0.061

6.06
5.80
5.16
6.04

0.199
0.167
0.176
0.154

Fdf
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Presenting research at waterfowl conferences
Attending workshops
Teaching workshops
Volunteer experience
Hunt/fish experience
Participation in non-consumptive activities (e.g.,
wildlife viewing)
Social interaction/networking with peers and mentors,
family and friends
Diversity training
Science integrity training
Experience in social media
Experience in business administration

F1,315 = 0.199
F1,316 = 2.10
F1,313 = 0.553
F1,314 = 1.38
F1,314 = 1.70

0.656
0.148
0.458
0.241
0.194

5.47
5.63
4.69
5.09
5.33

0.073
0.060
0.073
0.075
0.079

5.55
5.41
4.55
5.33
5.08

0.187
0.160
0.185
0.221
0.200

F1,314 = 0.178

0.673

5.16

0.072

5.08

0.175

F1,315 = 1.76
F1,314 = 2.39
F1,314 = 0.886
F1,313 = 0.317
F1,313 = 0.042

0.185
0.123
0.347
0.574
0.837

5.87
4.86
5.40
4.63
4.61

0.060
0.091
0.073
0.083
0.080

6.08
5.20
5.58
4.51
4.65

0.162
0.206
0.199
0.175
0.169

a

Significant interaction (P = 0.012) of gender and professional status effects.
Significant interaction (P = 0.003) of gender and professional status effects.
c
Significant interaction (P = 0.055) of gender and professional status effects.
b

Boldface values are significant, P ≤ 0.05.

d

69

All personal traits were ranked important or extremely important for a successful
career in waterfowl and wetlands (Table 3.10 and 3.11). Females thought inclusivity,
being a team player, kindness, and collaboration were 1.03-1.08 times more important
than did males (Table 3.10). Professionals thought integrity was 1.04 times more
important (P = 0.038), and diplomacy 1.05 time more important (P = 0.031) when
compared to students (Table 3.11). There were no significant interactions between
professional status and gender (0.069 ≤ P ≤ 0.988).

Table 3.10. Statistics of analysis of variance testing effect of gender (i.e., female or male)
on how important or unimportant the following personal traits are for a successful career
in waterfowl and wetlands (Likert response [x̅, SE] where 1 = extremely unimportant, 2 =
unimportant, 3 = somewhat unimportant, 4 = neutral, 5 = somewhat important, 6 =
important, and 7 = extremely important).
Female
Trait
Fdf
P
x̅
a
Inclusivity
F1,313 = 8.60
0.004
6.28
Team player
F1,316 = 6.89
0.009
6.71
Kindness
F1,316 = 3.78
0.053
6.19
Collaboration F1,315 = 4.05
0.045
6.73
Dedication
F1,316 = 0.118
0.731
6.64
Ambition
F1,316 = 0.164
0.686
6.23
Determination F1,316 = 0.048
0.748
6.51
Integrity
F1,315 = 1.19
0.275
6.68
Assertiveness F1,316 = 0.079
0.779
5.78
Diplomacy
F1,316 = 3.25
0.072
6.37
Organization
F1,316 = 1.44
0.231
6.40
Patience
F1,316 = 0.0004
0.985
6.26
Leadership
F1,315 = 0.0002
0.987
6.14
Humility
F1,315 = 0.029
0.866
6.10
Adaptability
F1,316 = 1.99
0.159
6.74
a
Boldface values are significant, P ≤ 0.05.
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SE
0.103
0.060
0.097
0.059
0.066
0.111
0.073
0.055
0.117
0.084
0.105
0.105
0.106
0.114
0.059

Male
x̅
5.83
6.44
5.93
6.54
6.62
6.26
6.55
6.61
5.75
6.19
6.24
6.24
6.13
6.10
6.63

SE
0.079
0.053
0.066
0.046
0.043
0.057
0.044
0.049
0.063
0.059
0.053
0.059
0.057
0.065
0.046

Table 3.11. Statistics of analysis of variance testing effect of professional status (i.e.,
professionals or students) on how important or unimportant the following personal traits
are for a successful career in waterfowl and wetlands (Likert response [x̅, SE] where 1 =
extremely unimportant, 2 = unimportant, 3 = somewhat unimportant, 4 = neutral, 5 =
somewhat important, 6 = important, and 7 = extremely important).
Professionals
Trait
Fdf
P
x̅
SE
a
Integrity
F1,315 = 4.36
0.038
6.66
0.039
Diplomacy
F1,316 = 4.71
0.031
6.28
0.050
Team player
F1,316 = 0.074
0.786
6.50
0.045
Collaboration F1,315 = 0.314
0.576
6.57
0.038
Dedication
F1,316 = 0.804
0.37
6.64
0.036
Ambition
F1,316 = 1.61
0.206
6.23
0.054
Determination F1,316 = 0.985
0.322
6.55
0.038
Inclusivity
F1,313 = 0.046
0.831
5.94
0.070
Kindness
F1,316 = 0.149
0.7
5.98
0.059
Assertiveness F1,316 = 0.103
0.749
5.76
0.060
Organization
F1,316 = 3.04
0.082
6.24
0.050
Patience
F1,316 = 1.79
0.182
6.22
0.054
Leadership
F1,315 = 0.005
0.945
6.13
0.053
Humility
F1,315 = 2.27
0.133
6.13
0.059
Adaptability
F1,316 = 1.87
0.172
6.68
0.036
a
Boldface values are significant, P ≤ 0.05.

Students
x̅
SE
6.43
0.149
5.98
0.169
6.53
0.137
6.63
0.133
6.55
0.137
6.41
0.148
6.45
0.137
5.90
0.194
6.04
0.154
5.71
0.143
6.47
0.140
6.41
0.148
6.14
0.152
5.90
0.166
6.53
0.146

Multiple linear regression analysis revealed low predictiveness of number of years
of professional experience and gender on variation in Likert scores for years of
professional experience and gender (i.e., adjusted R2 values ranged from -0.010 to 0.069;
Tables 3.12-3.15). Although regression models had weak predictive power, slopes for the
regression of Likert scores on years of professional experience and gender were greater
than zero for GPS (P < 0.001) and GIS (P = 0.047) skills, experience managing people (P
= 0.033), attending workshops (P = 0.033), and the personal traits of ambition (P <
0.001), inclusivity (P = 0.042), and team play (P = 0.044; Tables 3.13-3.15). No slopes
differed from zero for courses (Table 3.12).
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Table 3.12. Multiple linear regression analysis results for courses, where average Likert
score is regressed against years of professional experience and gender. F-test in
regression for significance of slope (i.e., b = not zero) and adjusted R2 are reported.
Course

Fdf

P

R2

Wildlife Management

F3,272 = 0.570

0.635

-0.005

Biology

F3,284 = 1.71

0.166

0.007

Ecology

F3,283 = 1.19

0.311

0.002

Zoology

F3,273 = 1.85

0.138

0.009

Botany

F3,276 = 0.491

0.689

-0.006

Statistics

F3,281 = 1.58

0.195

0.006

Quantitative Sciences

F3,273 = 1.23

0.298

0.003

Communications

F3,274 = 0.189

0.904

-0.009

Table 3.13. Multiple linear regression analysis results for technical skills, where average
Likert score is regressed against years of professional experience and gender. F-test in
regression for significance of slope (i.e., b = not zero) and adjusted R2 are reported.
Technical skill
Fdf
GPS
F3,284 = 6.79
Spatial analysis (GIS)
F3,286 = 2.68
Aptitude for science
F3,286 = 1.95
Computer competence
F3,284 = 0.070
Truck/ATV or other vehicle operation
F3,286 = 1.90
Animal capture and handling
F3,285 = 1.27
Waterfowl identification
F3,286 = 0.173
Wildlife identification
F3,286 = 0.360
Plant identification
F3,284 = 0.978
Wetlands classification/delineation
F3,285 = 1.29
Grant writing
F3,284 = 1.94
Statistics/modeling
F3,285 = 1.43
Scientific writing
F3,285 = 1.43
Popular writing
F3,285 = 2.37
Effective oral communication
F3,285 = 0.085
a
Boldface values are significant, P ≤ 0.05.
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P
<0.001a
0.047
0.121
0.976
0.130
0.286
0.914
0.782
0.403
0.277
0.123
0.233
0.236
0.071
0.968

R2
0.057
0.017
0.010
-0.010
0.009
0.003
-0.009
-0.007
0.000
0.003
0.010
0.004
0.004
0.014
-0.010

Table 3.14. Multiple linear regression analysis results for other credentials, where
average Likert score is regressed against years of professional experience and gender. Ftest in regression for significance of slope (i.e., b = not zero) and adjusted R2 are reported.
Credential
Experience with managing people
Attending workshops
Full-time employment
Seasonal employment
Completion of post-graduate education
(Master's or PhD)
Social interaction/networking with peers and
mentors, family and friends
a
Boldface values are significant, P ≤ 0.05.

Fdf
F3,285 = 2.95
F3,285 = 2.96
F3,284 = 1.45
F3,281 = 1.69

P
0.033a
0.033
0.228
0.171

R2
0.020
0.020
0.005
0.007

F3,284 = 1.27

0.286

0.003

F3,284 = 0.950

0.417

-0.001

Table 3.15. Multiple linear regression analysis results for personal traits, where average
Likert score is regressed against years of professional experience and gender. F-test in
regression for significance of slope (i.e., b = not zero) and adjusted R2 are reported.
Personal trait

Fdf

P

R2

Ambition

F3,285 = 8.06

<0.001a

0.069

Inclusivity

F3,282 = 2.78

0.042

0.018

Team play

F3,285 = 2.73

0.044

0.018

Collaboration

F3,284 = 2.17

0.092

0.012

Dedication

F3,284 = 0.053

0.984

-0.010

Determination

F3,285 = 1.75

0.157

0.008

Integrity

F3,284 = 0.976

0.405

0.000

Kindness

F3,285 = 2.38

0.070

0.014

Assertiveness

F3,285 = 1.44

0.231

0.005

Diplomacy

F3,285 = 1.13

0.337

0.001

Organization

F3,285 = 0.286

0.836

-0.007

Patience

F3,285 = 1.76

0.155

0.008

Leadership

F3,284 = 1.61

0.188

0.006

Humility

F3,284 = 0.150

0.930

-0.009

0.254

0.004

Adaptability
F3,285 = 1.36
a
Boldface values are significant, P ≤ 0.05.

73

DISCUSSION
Results of this study met objectives to determine course work, academic
experiences, technical skills, professional certifications, and personal traits that
respondents, who attended waterfowl symposia, deemed important for success in the field
of waterfowl science and conservation. Additionally, these results provided partial
support of the hypotheses that respondents would differ in their opinions relative to their
professional status (professional or student) or gender. While some differences were
detected, most criteria for success did not differ due to these demographics. The
following is a discussion of credentials and experience that respondents deemed
important for success in the waterfowl profession, differences observed between
professional status and gender, and suggestions for future research.
Perception of Coursework and Internship Experience
Literature supports the importance of traditional coursework for wildlife
professionals (e.g., biology, wildlife management, ecology, and statistics; Steidl et al.
2000, Burger and Leopold 2001, Henke and Krausman 2017, The Wildlife Society 2020).
Professionals and students of both genders corroborated the importance of this
coursework for success in the discipline. Furthermore, both paid internships and
seasonal/temporary jobs were deemed important for future success. Internships and
seasonal/temporary jobs are a common way in the wildlife profession to gain hands-on
experience before gaining full-time employment and are encouraged as part of most
undergraduate and graduate programs to enhance and diversify resumes before
graduation (Henke and Krausman 2017). While unpaid internships were listed as
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“somewhat important,” these types of work experiences are often disadvantageous to
early career professionals, especially for individuals with lower socio-economic
backgrounds, minorities, women, and all who have monetary needs for education and
personal needs such as childcare (Fournier and Bond 2015, Holford 2017, Fournier et al.
2019). Continuing to offer these types of unpaid learning experiences reduces diversity
and inclusiveness in the profession and does not necessarily aid in career progression
(Holford 2017, Fournier et al. 2019).
Gender Influence on Perception of Skills
Research has documented that men and women can have differing values of
wildlife and nature and begin careers in wildlife management and natural resources for
different reasons (Kellert and Berry 1987, Angus 1995, Sanborn and Schmidt 1995,
Anderson 2020). Women tend to have more non-consumptive interactions with wildlife
than men. Angus (1995) reported that women stated hiking and camping were influences
in entering the wildlife profession, while men stated hunting and fishing were influential.
These differences also were revealed in my study. Women listed diversity training and
science integrity training greater than men, while men ranked hunting/fishing experience
and tractor/implement operation of greater importance. Anderson (2020) reported women
were experiencing increasing incidents of bias and discrimination within the workplace in
Science Technology, Engineering, and Math (STEM) fields. If women in the waterfowl
profession also are experiencing these types of stressors, these experiences may explain
why women in this study ranked diversity training greater than men. I believe diversity
training would benefit all students and employees and the profession as a whole. While
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men did rank hunting/fishing greater in importance than women, the average Likert score
for men ranged between “somewhat important” and “important”, suggesting men believe
this experience may not be essential for success in the field. With the continuing
paradigm shift of both the general public and wildlife professionals away from
consumptive-use activities and declining numbers of waterfowl hunters (Vrtiska et al.
2013), hunting and fishing experience, as well as interest, may become less imperative
for a successful career (Brown and Nielsen 2000, Organ and Fritzell 2000, Porter and
Baldassarre 2000). Nonetheless, revenue generated annually from hunting and fishing are
paramount for support of waterfowl and other natural resources conservation in North
America (Vrtiska et al. 2013, Meehan et al. 2021).
Importance of personal traits also aligned with previous research on gender
differences. Women valued collaboration, teamwork, kindness, and inclusivity more than
men. In general, women in the workplace tend to focus on building relationships and
“levelling the playing field,” so all members of a working community have opportunity to
collaborate and contribute (Anderson 2020). Regression analysis of years of professional
experience and gender on Likert scores did result in some detectable positive trends;
however, these results were due to large sample sizes (276 ≤ n ≤ 290) and robust
statistical power to detect these weak relationships.
Professional Status Influences on Perception of Skills
As with gender, results based on professional status did not differ for most
technical skills and credentials for success in the field. Although current students may
lack extensive experience working in the field at the time of graduation, the
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observation(s) that there were few differences in perception of importance of skills for
success was an indicator that current wildlife education programs and work experiences
are exposing students well and preparing students for their professional career. The few
revealed differences may be explained by lack of experience, such as with
tractor/implement operation, carpentry, welding, and other fabrication skills that students
believed more important for success than professionals. Students also placed more value
on holding an organizational membership, such as with Ducks Unlimited or Delta
Waterfowl, than professionals did, which may be the result of encouragement in an
educational program to participate in these types of organizations (Henke and Krausman
2017). Professionals and students both agreed on the lack of importance in membership
of The Wildlife Society (TWS) or other professional societies. There were interactions
between gender and professional status for some technical skills, such as animal capture
and handling, grant writing, and statistics/modeling. In every instance, female students
ranked each of these technical skills with greater importance than all other groups. I
speculate these results may be a consequence of lack of experience as a student,
overestimating the perceived importance of certain skills to the field. As there are fewer
females in the profession, female students may lack the opportunity to have a female
mentor to guide them through their graduate program, which could also influence their
perception of these skills. These interactions could also be the result of Type I statistical
(chance) error due to the small sample size of female students compared to the sample
size of all other respondent categories (female and male professionals and male students).
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Attributes of a Successful Waterfowl Professional: A Synthesis
Based on results of my study, I infer the following academic, experiential, and
personal characteristics that students, professionals, and I surmise to be important for a
successful career in waterfowl science and conservation. Courses required for becoming a
Certified Wildlife Biologist® of TWS are important for success in the field, although the
certification itself may not be essential. In addition to coursework, graduate students
gaining work experience through paid internships and seasonal/temporary jobs will aid in
furthering their careers. These work opportunities will help graduate students gain
important technical field and practical skills, such as animal capturing and handling,
species identification, wetland classification/delineation, and truck/ATV operation. The
ability to analyze research data using statistics and modeling and communicate research
to peers, sponsors, and the public is vital in both popularized and peer-reviewed outlets
(Chapter 4). While working with wildlife is an important technical skill, the ability to
work well with peers and the public also are valuable skills. Individuals should possess or
acquire positive personal characteristics, such as integrity, inclusivity, humility, and
adaptability. Completing a post-graduate degree such as a Master’s or PhD is highly
recommended, as through this process students will gain experience in all important skills
listed above and will begin their careers ready to succeed. Some of these suggestions
were not born by my results and thus may be deemed beyond the inferential frame of my
data. However, based on my research and doctoral program experience, these academic
and experiential attributes are critical minimally for success in the waterfowl and wildlife
profession.
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Future Research
My study focused on waterfowl students and professionals, with data collected
from participants of three North American Duck Symposia. Expanding this study to all
wildlife fields would broaden the scope of this research area and enable the results to aid
university wildlife programs to advise and prepare their students for success in their
future careers. A proposed future study would involve revised survey questions to be
applicable to the broader wildlife profession, while administering the survey to a larger
and more professionally diverse population, such as participants of annual national and
regional conferences of TWS and periodic other relevant venues such as the International
Wildlife Management Congress. I plan to seek an opportunity to develop and conduct
such a survey.
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CHAPTER IV
PROFESSIONALS’ AND STUDENTS’ PERCEPTIONS
OF WATERFOWL GRADUATE STUDENT PUBLICATION PERFORMANCE

Within most academic fields, publishing peer-reviewed research is expected for
dissemination of knowledge and is used as a metric of professional performance
(McGrail et al. 2006, Kalmer 2008, Alvarez et al. 2014). Low publication rates by
graduate students (~11-33%) have occurred in the United States, United Kingdom, and
Australia, and have been of particular concern within the medical field where publication
of research improves health care (Timmons and Park 2008, Kalmer 2008, Dowling et al.
2013). A common reason given for low publication rates of graduate student work is the
difficulty in scientific writing and navigating the publication process (Timmons and Park
2008, Kalmer 2008, Dowling et al. 2013). Nonetheless, there is a large body of research
on teaching graduate students (and faculty) how to improve their academic writing
(Mullen 2001, McGrail et al. 2006, Knievel 2008, Nolan and Rocco 2009, Alvarez et al.
2014). However, few papers have been published on professionals’ and graduate
students’ perceptions of graduate student publication performance, how professionals
encourage and mentor student publishing, and what publication barriers exist for graduate
students aside from lack of knowledge in navigating the publication process. Most papers
that do exist focus on graduate publication within the medical field (Whitley et al. 1998,
Timmons and Park 2008, Griffin and Hindocha 2011, Dowling et al. 2013, Srinivasan et
al. 2014). Additional research is needed in other disciplines to address the issue. This
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chapter addresses the issue relative to the general discipline of wildlife science and
management and specifically in the subdiscipline of waterfowl science and conservation.
Research and publication of its results in peer-reviewed journals are touted as
important in the wildlife profession (Keppie 1990, Porter and Baldasarre 2000,
Millspaugh and Millenbah 2004), although research has revealed that student completion
of a thesis and subsequent publication may not be necessary for some wildlife careers
(Demillo et al. 1998, Henke and Krausman 2017). That may be the case for students who
pursue a non-thesis graduate degree, such as through an on-line program (e.g.,
https://www.clemson.edu/online/programs/mwfr.html). Nonetheless, communicating via
publishing research results is a fundamental step of the scientific method (Romesburg
1981, Kalmer 2008).
Waterfowl are ecologically, societally, and economically important worldwide,
especially in the northern hemisphere (Meehan et al. 2021). Waterfowl research and the
follow-up publication in peer-reviewed literature will continue to enhance our
understanding of these birds and their habitats, and guide conservation of species,
populations, and habitats through initiatives such as the North American Waterfowl
Management Plan (NAWMP; U.S. Department of the Interior et al. 2012, 2018).
Specifically, my objectives were to 1) assess professionals’ and students’ perceptions
regarding graduate students’ publication performance, number of publications, and time
to publication; 2) determine professionals’ and students’ views on the importance of
graduate student publishing; 3) determine what strategies are most often used to motivate
graduate students to publish; and 4) determine what respondents consider barriers to
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publication for graduate students. I hypothesized that professionals and students would
have different views on the importance of graduate student publishing. I also
hypothesized that professionals and students would have differing perceptions of
successful motivation strategies and barriers to publication (Kalmer 2008).
METHODS
Survey Design and Implementation
To understand waterfowl professionals’ and graduate students’ perceptions of
student publication practices, I surveyed professionals and students who attended the 6th
and 7th North American Duck Symposium in Memphis, Tennessee in 2013 and in
Annapolis, Maryland in 2016, respectively. Two different versions of the survey were
administered depending on self-reported participant status at the time of each symposium
(i.e., professional or student). Registration data from both symposia were used to obtain
names and email addresses of attendees. Names and email addresses from each
conference were cross-referenced to remove duplicates of attendees who participated in
both conferences. If a different email address was used for the 2016 conference
registration, it was considered the most current address and the 2013 conference address
was discarded. This method provided a total sample frame of 469 professionals and 98
students.
Survey Administration
The surveys were approved for distribution by Clemson’s Institutional Review
Board (Approval number IRB2019-067) in March 2019. Both the professional and
student questionnaires were administered via Qualtrics Survey Software® as an emailed

86

personalized weblink, with the informed consent document attached (Appendix B and C).
The initial mailing was sent in March 2019, with three reminder emails sent out in April
2019 (Dillman et al. 2014). A personalized survey link was generated for each respondent
to track submission status. Reminder emails were sent only to those who had not yet
participated in the survey.
Professionals’ Survey
I created and administered similar but separate questionnaires for the professional
and student participants (Appendices B). In the professionals’ survey, several questions
were asked regarding respondents’ experience with graduate students. Respondents were
asked to indicate the roles they served in relation to graduate students during their
professional career; answer options were “major professor”, “co-major professor”, “nonfaculty advisor/mentor”, “graduate committee member”, or “I have not served in this
capacity.” If respondents indicated they had never worked with graduate students, they
were directed to the end of the survey. Respondents also were asked (1) their
position/title during the time that they worked with graduate students, (2) how many
years they served in this position, and (3) how many graduate students they mentored
during that time period.
To address objective 1, questions were asked about graduate student publication
practices. I asked attendees to indicate the average number of months it took their
Master’s and/or Ph.D. students to submit their first manuscript for publication after
graduation; answer options were less than 6 months, 6-12 months, 12 months, 24 months,
36 months, 48 months, or longer (specify). Additionally, attendees were asked if it took
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students a shorter, longer, or equal time to submit additional manuscripts after their initial
submission. Attendees also were asked to estimate how many potential student
publications remain unprepared for submission across all past advised graduate students.
To assess the issue of student follow-through with publications, I asked (1) if the attendee
if an advisor had ever published a student’s research after the student relinquished the
opportunity, (2) how many students invoked this strategy, (3) who was the senior author
of the publication (the student or someone else), and (4) if the student was maintained as
a co-author on the byline of the publication. Attendees were also asked if they had ever
felt frustrated about motivating graduate students to take the lead in publishing their work
(objective 2), and to select what average percentage of their Master’s or Ph.D. students
caused them frustration in publishing.
To determine what strategies were most often utilized by professionals to
motivate graduate students to publish (objective 3), attendees were asked to select from a
list of strategies and then rank their selections from most to least effective, with a rank of
1 indicating most effective. Motivation strategy options were: (1) Ask students to sign a
contract to publish their thesis/dissertation results at the time of their initial matriculation,
(2) Ask students to sign a contract to publish their thesis/dissertation results sometime
after matriculation, (3) Congenially, encourage students on a regular basis via
email/phone/face to face, (4) Play a major role in drafting and editing students’
compositions, (5) Defray journal page charges for publications from grants, (6) Pay or
otherwise compensate student after he/she graduates, (7) Offer the opportunity for other
graduate, post-doctoral students, former graduate committee members, or colleagues to
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take the lead in preparing the manuscript(s), and (8) Suggest other strategies they have
used.
To assess how important professionals perceived that graduate students believed
publishing their work was important (objective 2), attendees were asked to indicate the
level of importance of publishing student research, how important they thought their
students believed publishing was important, and how important attendees believed it was
to publish student research a year or longer after the student had graduated. These
questions were ranked using a scale of very important = 1, important = 2, somewhat
important = 3, or not important = 4. Lastly, attendees were asked to select reasons they
believed created barriers to publication for their students from the following options: (1)
Being in a job that does not allow them extra time to write, (2) No significant
rewards/incentives from their job to publish, (3) Inadequate personal time to work on
publications away from work, (4) Family or other personal responsibilities conflict with
writing and publishing, (5) Switched career focus, (6) No longer have interest, and (7)
Other (specify).
Students’ Survey
To compare professionals’ and graduate students’ perceptions of graduate student
publication practices, students were sent a short version of the professionals’ survey with
similar questions. To address objective 1, students were asked if they had ever published
any articles from their Master’s or Ph.D. thesis, and if so, how many. Student were then
asked to select reasons that they believed prevented them from publishing, and rank their
selections from most to least effective, with a rank of 1 indicating most effective at
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preventing publication (objective 4). Options for selection were the same as the options
of barriers to publication listed in the professionals’ survey. To determine what
publishing motivation strategies students most often experienced from advisors (objective
3), students were asked to select from a list of strategies and then rank their selections
from most to least effective, with a rank of 1 indicating most effective. Strategy options
were the same as those listed in the professionals’ survey. Students also were asked to
indicate how important they believed publishing their research was, and their perception
of how important their advisors believed it was to publish using a scale of very important
= 1, important = 2, somewhat important = 3, or not important = 4). Lastly, students were
asked if they believed publishing their research was critical to completing their graduate
education and fulfilling professional responsibilities, with answer options yes, maybe or
no.
Statistical Analysis
I calculated descriptive statistics (means [x̅] and standard errors [SE]) using
Microsoft Excel. I performed a one-way analysis of variance (ANOVA) on Likert scale
data to test the fixed effect of professional status (professional or student) on the data (Ott
and Longnecker 2010). I analyzed Likert scale and ranking responses using R statistical
software (R Core Team 2020). I performed a chi-square test for independence in Excel
for categorical-response questions asked to both professionals and students.
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RESULTS
Response Rates and Respondent Characteristics
A total of 196 responses were received from professionals (41.8%) and 44
(44.9%) from students. Among professionals, 82 (41.8%) indicated they had not served in
an advisory role for a graduate student. Of the remaining 114 professional respondents,
the most common role served was graduate committee member (34.5%), followed by
non-faculty advisor/mentor (33.6%). The most common job held by professionals
working with graduate students was government employee (44.8%), followed by
university faculty (28.6%), and non-governmental organization employee (17.1%).
Respondents spent an average of 12.9 years (n = 108, SE = 0.924) working with graduate
students and worked with an average of 15 students (n = 107, SE = 1.92).
Regarding student respondents (n = 44), 35.3% had published one or more peerreviewed articles from their Master's thesis, 23.5% had published from their Ph.D.
dissertation, and 41.2% had not published. Student respondents published on average
1.72 articles (SE = 0.215, n = 18) from their Master’s thesis and 2.08 articles (SE =
0.417, n = 12) from their dissertation.
Professionals’ Perceptions of Student Publication Performance
Of professionals who worked with Master’s students (n = 83), 36.1% indicated
that it took their Master’s students 6-12 months to prepare and submit their first
manuscript for publication after graduation, 21.7% indicated it took their Master’s
students less than six months, 21.7% indicated it took 12 months, 12.0% took 24 months,
4.82% took 36 months, and 3.61% took 48 months. Fifty percent of respondents indicated
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it took their Master’s students longer to produce subsequent manuscripts than their first
article, with 26.7% indicating an equal time frame for subsequent manuscripts. Of
respondents who worked with Ph.D. students (n = 56), 46.4% indicated that it took their
Ph.D. students less than 6 months to prepare and submit their first manuscript for
publication after graduation, 23.2% of respondents indicated it took their Ph.D. students
6-12 months, 16.1% indicated it took 12 months, 12.5% took 24 months, 1.79% took 36
months, and none took 48 months. Forty-four percent of respondents indicated it took
their Ph.D. students equal time to produce their second and subsequent manuscripts, with
29.8% indicating a longer time frame and 26.3% indicating a shorter time frame for
subsequent manuscripts. Generally, Ph.D. students completed and submitted their first
manuscript for publication in less time than did Master’s students (χ25 = 11.7, P = 0.039,
n = 139). The majority of professional respondents (69.2%, n = 104) indicated that they
had not published papers from their graduate students’ research after the students
relinquished opportunity to publish. Of respondents who did publish from their students’
research (n = 30), they used this strategy for an average of three students (SE = 0.667),
and 96.7% of these students were retained as a co-author on the paper. More professional
respondents indicated frustration in motivating their Master’s students to publish (69.3%)
compared to their Ph.D. students (50.0%; F1,146 = 5.77, P = 0.018).
Professionals’ and Students’ Perceptions of Publication Importance
Most professional respondents (75.3%, n = 97) indicated that publishing the
results of their student’s research in a peer-reviewed or peer-refereed journal was very
important, while 22.7% indicated it was important, and 2.01% indicated it was somewhat
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important (Fig. 4.1). None believed publishing was unimportant. Some professionals
(10.9%, n = 91) indicated they thought students believed publishing was very important,
27.5% believed their students considered publishing to be important, 46.2% somewhat
important, and 15.4% not important (Fig. 4.1). As with professionals, the majority of
student respondents (70.0%, n = 40) thought publishing the results of their graduate
school research was very important, while another 20.0% and 10.0% indicated it was
important or somewhat important, respectively. None believed it was not important (Fig.
4.1). A chi-square test for independence revealed an association among professionals’
response, professionals’ perceptions of students’ response, and student response to the
importance of publishing (n = 227, χ26 = 112.3, P < 0.001). Most professionals and
students (~70%) believed publishing was very important but nearly half of professionals
believed students believed publishing was only somewhat important.
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Figure 4.1. Bar graph depicting the percent response of professionals’ and students’
perception of the importance of publishing the results of students’ research in a peerreviewed journal. Grey bar indicates percent response of professionals’ perception of how
important professionals think their students believe publishing results are.
Strategies to Motivate Student Publication
The three most frequently used and experienced strategies to motivate publishing
by both professionals and students were congenial encouragement on a regular basis, the
offer to defray journal page charges, and professionals playing a major role in drafting
and editing (Fig. 4.2). Of these strategies, most students (78.6%, n = 28) ranked
“providing congenial encouragement” as most effective in motivating publishing, while
over half of professionals (59.72%, n = 72) ranked “played a major role in drafting and
editing” as most effective in motivating student publishing. Students ranked “providing
congenial encouragement” greater than professionals in effectiveness (P < 0.001; Table
4.1). Interestingly, professionals and students agreed that “asking students to sign a
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contract at time of their initial matriculation” may be an effective strategy to publish
unlike “asking students to sign a contract after matriculation.” Two students indicated in
the “other” category that they did not receive any motivation or help from their major
advisor or graduate committee. Comments provided by professionals in the “other”
category included statements that providing motivation for publication was outside their
role in the student’s research, strategies which included repeatedly asking the students to
publish, or statements that their graduate programs required publication for graduation,
and therefore motivation strategies were not needed.
Table 4.1. Statistics of analysis of variance testing effect of professional status (i.e.,
professionals or students) on how effective the following strategies were at motivating
students to publish (ranked response [x̅, SE] with 1 = most effective and 7 = least
effective).
Strategy
Fdf
Congenially encourage students on a
regular basis
F1,103 = 11.5
Play a major role in drafting and
editing students’ work
F1,85 = 3.28
Defray journal page charges
F1,61 = 1.03
Pay or otherwise compensate student
after he/she graduates
F1,28 = 0.18
Offer others to take the lead in
preparing the manuscript(s)
F1,30 = 0.432
Ask students to sign a contract at time
of their initial matriculation
F1,8 = 0.196
Ask students to sign a contract
sometime after matriculation
F1,7 = 1.00
a
Boldface values are significant, P ≤ 0.05.
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Figure 4.2. Bar graph of percent response of professionals’ and students’ experience with
various strategies to motivate students to publish their graduate research.
Barriers to Student Publication
Students most frequently indicated lack of time during and outside of work hours
as a barrier to publication of their research (Fig. 4.3). The most common reason given in
the “other” category was that students were still pursuing their graduate degrees and were
in the process of publishing or were planning publication at the time this survey was
administered. Professionals considered lack of time during and outside work hours, as
well as lack of job incentives to publish as the top three barriers to graduate student
publication (Fig. 4.3). Comments provided by professionals included statements on the
time-consuming process of publishing, the lack of a publishing requirement for conferral
of a degree, and students taking jobs that do not require or encourage publishing research.
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A chi-square test for independence revealed some association between professionals’ and
students’ responses on barriers to student publication (χ25 = 10.6, P = 0.059, n = 396).
Professional and Student Perceived Barriers to Student Publication
25%
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does not allow them rewards/incentives time to work on
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extra time to write from their job to publications away
responsibilities
publish
from work
conflict with writing

Switched career
focus

No longer have
interest

Figure 4.3. Bar graph of percent response of professionals and students on their
perceptions of which barriers are preventing students from publishing their research.

DISCUSSION
Results of my study met objectives to assess professionals’ and students’
perceptions regarding the number of graduate students who have published papers, the
number of publications, and time to publication. Additionally, I determined
professionals’ and students’ views of the importance of graduate student publishing,
identified what strategies are most often used to motivate graduate students to publish,
and identify what respondents considered as barriers to publication for graduate students
in the waterfowl field. My results provide some support for hypotheses that student and
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professional respondents would differ in their perceptions of student publishing
performance. The following is a discussion of the differences in responses between
professionals and students, study limitations, and suggestions for further research.
Within student responses, similar publishing rates were observed when compared
to those reported in previous studies, suggesting that waterfowl graduate students face
similar struggles in producing publications as described in other research fields, such a
lack of time and incentives to publish once graduating (Timmons and Park 2008, Kalmer
2008, Dowling et al. 2013). This similarity also is supported by the length of time
professionals reported students, particularly Master’s students, took to submit their first
manuscript for publication post-graduation. This consequence is expected as Master’s
students who have less experience with the research, academic writing, and publishing
than Ph.D. students. Doctoral students also may be more inclined to produce
publications, because earning a Ph.D. can be a path into academia where publications are
an important measure for professional performance (McGrail et al. 2006, Alvarez et al.
2014). Additionally, professionals expressed frustration in motivating their Master’s
students to publish when compared to Ph.D. students. Doctoral students often have
already earned a master’s degree, and thus are likely have more experience with scientific
writing than Master’s students. As such, the pattern of higher levels of frustration
experienced by professionals might be due to the lower levels of writing and publishing
experience in Master’s compared to Ph.D. students. Moreover, I speculate that many
Master’s students in wildlife science and management earn the degree to secure
employment, as often a Master’s degree is a preferred entry level degree for positions in
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wildlife biology. However, expectations to publish scientific works in most of these
positions may not be mandatory.
There appeared to be a disconnect between professionals’ and students’
perceptions of the importance of graduate student publication. As expected from the
literature, professionals believed that publishing results of their graduate students’ work
was very important (Keppie 1990, Porter and Baldasarre 2000, Millspaugh and Millenbah
2004). My results suggest that a disconnect exists between professionals and students
given that professionals perceived that students do not believe publishing is important;
however, professionals and students expressed similar levels of support regarding the
importance of graduate student publishing. This disconnect between professionals’
perception of students’ desire to publish may be a consequence of the generally low
publication rates of graduate students in my and other studies. Professionals may not
witness these barriers when a student graduates and only observe lack of publication, thus
perceiving students as uninterested or not placing value in publishing their work. While
professionals do appear to be aware of the most common barriers to publication (i.e.,
students and professionals both considered lack of time during and away from work),
there remains a disconnect as professionals potentially equate lack of publications with
indifference from students. Completing manuscripts is a tedious and time-consuming task
that can become difficult when a student graduates and takes on a full-time job, which
may not provide time or incentives for publishing (Timmons and Park 2008).
Nonetheless, publishing research completes the scientific method, is personally fulfilling,
and communicates knowledge from the research to humankind (Romesburg 1981).
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Continuing to use successful motivation strategies for students after they graduate
could help improve both student publication rate and professionals’ perceptions of
students’ interest in publishing. Professionals playing a major role in drafting and editing
student manuscripts is a way to increase publication output (Kamler 2008). Students and
professionals both ranked providing congenial encouragement as effective in motivating
students to complete their manuscripts. A combination of encouragement, improved
communication between professionals and students, and assistance in editing manuscripts
can improve student publication practices (Timmons and Park 2008). However, congenial
encouragement and other tactics may be insufficient to motivate students to publish after
matriculation. My results showing that professional and student responses agreed
regarding signing a contract to publish at the outset of a degree program suggests that
such contracts may be an effective stimulus for graduate students to publish from their
research (i.e., Likert scores ~ 2, meaning effective strategy). This strategy would be most
effective if established before students graduate and face barriers described herein.
Implications
While information from this study could be used to improve methods to increase
graduate student publication, the survey methods require improvement with the addition
of questions on socio-demographics (e.g., gender, age, ethnicity). Interviews of
professionals and students to further understand their perceptions of barriers and
motivation tactics also would be beneficial. For this study, results suggest that student
respondents may benefit from additional encouragement and increased communication
with professionals, signing of publication contracts at time of matriculation, and with
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assistance in editing manuscripts to improve publication practices. A follow-up study to
improve methodology and allow expansion of inferences beyond the waterfowl
community could be conducted on participants of The Wildlife Society conference. This
study population would be much larger than the population of participants of North
American Duck Symposium, and would include many subdisciplines in the wildlife
profession, adding to the limited knowledge base on this topic.
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APPENDIX A
Course Construction
Methodology provided by Clemson Online and the Open SUNY Course Quality
Review Rubric (OSCQR rubric; http://oscqr.org/) were used to convert the traditional inperson course in waterfowl ecology and management into an online asynchronous format.
In fall 2016, a GoPro™ was used to record audio and video of Dr. Kaminski teaching the
course in person at Clemson University. Each lecture was approximately 1.5 to 2 hours
long and consisted of traditional lecture aided by PowerPoint slides and discussion.
GoPro™ files were created in 17-minute increments, which produced six to seven files
per lecture. Each lecture’s set of files were combined to create one video per lecture using
the video editing software Camtasia Studio 8™. Each lecture video was then uploaded
into YouTube™, and software within YouTube’s platform transcribed the video. When
the videos were transcribed, the subtitles were downloaded from YouTube as SubRip
Subtitle files (.srt) using http://downsub.com and converted to text files (.txt) using
http://www.nikse.dk/SubtitleEdit/Online, so they could be easily viewed via a computer
(NCDAE 2020). Using the text files, lecture transcripts were paired with their
corresponding PowerPoint slides and edited for clarity.
In addition to matching lecture transcripts, the original Microsoft® PowerPoint®
slides were edited and reformatted for continuity and branded for use by Clemson Online
and the Department of Forestry and Environmental Conservation, CU. Each in-person
lecture usually covered half of one PowerPoint presentation, and each presentation file
varied from 30 to 100 slides. Clemson Online guidelines recommend online lecture
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videos be no longer than 10-15 minutes (Berg et al. 2014). PowerPoint files were split
into multiple lessons to keep videos within the recommended time limit. When each
lecture was split into several lessons, reformatted, and transcripts completed, audio
recording for each lesson was done using a Blue Snowball USB Microphone and the
audio narration feature within PowerPoint software. Each lesson included an introductory
slide, a summary slide, and subtitles. These videos were uploaded into YouTube to be
embedded within the course’s webpage. Using YouTube allowed video analytics to be
collected, such as the quantity and date of video views.
Clemson University uses the open-source learning management system (LMS)
Canvas by Instructure® for in-person and online courses. This online platform allows
students to interact fully will all components of a course including accessing course
materials, viewing lectures, corresponding with instructors, turning in assignments,
participating in class discussions, and completing quizzes and exams. A course webpage
was built within Canvas. The course structure consisted of nine learning modules of three
to five lessons each, a quiz and class discussion for each module, required readings, a
waterfowl identification exam, midterm and final exams, and a group oral presentation
(Figure A.1). Each lesson listed the topics covered in the lecture video, supplemental
readings mentioned within the lesson were linked, and an Adobe® PDF of the lesson was
linked for accessibility (Figure A.2) (Anderson 2008, Huss and Eastep 2016, CAST
2018). Additionally, the course was offered as an option in Clemson Online’s non-thesis
Master’s Degree in Wildlife and Fisheries Resources. Graduate students were expected to
complete the same course requirements as undergraduates, plus a formal writing
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assignment which could be a research proposal, manuscript, or management plan written
in the style and format of The Journal of Wildlife Management.

Figure A.1. Screenshot from Canvas of Module 1, History of Waterfowl
Conservation, as an example of module layout. Each module contained an
introduction with required readings, one or more video lectures, a class
discussion, and a quiz.
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Figure A.2. Screenshot from Canvas of Module 1: Lesson 2, as an example of lesson
format. Each lesson page contained a summary of learning topics, a YouTube video
recording of the lecture, links to a supplemental reading(s) discussed within the lecture,
and a PDF of the lecture slides.

Subjects of the major learning modules of the course and order in which they
were presented within the semester are listed in the Table A.1. Modules were set to
unlock successively each 1.5-2 weeks during the semester, creating a progressive flow to
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the course as the students moved from Modules 1-9 (Powell 2003, Anderson 2008, CAST
2018). The course was asynchronous, allowing students to log in at their own time to
watch lectures, read assigned material, and participate in discussions. The scheduled due
dates for discussions and quizzes were intended to keep students moving through the
course at a set pace. Quizzes consisted of ten multiple choice questions related to the
module’s subject matter. Questions on each module quiz related only to material covered
within that module. These quizzes were not part of the original in-person course and were
created to keep students on track with the asynchronous model of the course. Exams
consisted of multiple choice, fill-in-the-blank, and short answer questions. Course
quizzes and exams were the only occasion students were required to participate at a
specific day and time as a strategy to prevent academic dishonesty. Quizzes were made
available for students on a specific day, accessible from 08:00 until midnight, and had a
time limit of 10 minutes. Exams were restricted to a specific day, accessible for a twohour period, and timed for 60-90 minutes depending on the number of test questions. To
accommodate students who worked during the day, all exams were scheduled in the
evening (Hixon et al. 2016).
Respondus Lockdown Browser also was used to prevent student from accessing
any other files or websites on their computer except the exam when the exam was opened
on Canvas, thus deterring cheating. Despite precautions to prevent cheating, we received
anecdotal information from several undergraduate students that some peers were cheating
on quizzes and exams in 2018. To prevent further cheating, undergraduate students were
required to take the remainder of their exams in a classroom on Clemson’s main campus
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with a proctor. The online proctoring service Remote Proctor Now will be used in future
iterations of the course to alleviate cheating. This service will record and review video
footage from the student’s webcam as they take their exams, and students will be
assessed a fee for its use.

Table A.1. Learning module topics for the online course, Waterfowl Ecology and
Management. Students progress through the course with each module unlocking
successively every 1.5-2 weeks as the semester progresses.
Module

Topics

Module 1
Module 2
Module 3
Module 4
Module 5

History of Waterfowl Conservation
Waterfowl Morphology and Identification
Habitat Use and Selection
Evolutionary Ecology Related to Waterfowl
Annual Cycle Ecology and Management Fall Migration
and Winter
Vernal (Spring)
Breeding and Nesting Ecology
Post-breeding/Molting
and Adaptive Harvest Management
Waterfowl Diseases

Module 6
Module 7
Module 8
Module 9

To facilitate discourse and develop social presence among students within the
course, discussions were assigned for each module along with a group oral presentation
midway through the course (Anderson 2008, Picciano 2018). Each discussion was paired
with an assigned reading of a research article(s) related to the module’s subject matter.
An open-ended question was asked to prompt discussion. Students were required to post
response at least twice, once to respond to the prompt and once to respond to another
student’s post (Anderson 2008). For the oral presentation, students were assigned
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randomly to groups of three or four members and were asked to create a narrated
presentation using either Microsoft PowerPoint, Google Slides, Office Mix, or Prezi. A
rubric was provided with expectations for the presentation’s content and format,
including a requirement for a balanced distribution of work among group members. A
confidential evaluation form was provided, so each student of the group could inform the
instructor of the quality and quantity of work produced by each group member.
To maintain social presence between the instructor and student, weekly emails
were sent out each Monday when the course was in session (Garrison et al. 1999). These
emails were referred to as “weekly updates” and discussed upcoming due dates for
assignments for the week, addressed any common questions the instructors had received
from students during the previous week, and were an opportunity to share current events
and news related to course material. These weekly update emails served as an invitation
for students to contact the instructors with questions about the course material or course
expectations and were a way for the instructors to have direct interactions with students
within the asynchronous course environment.
Additionally, Dr. Kaminski regularly engaged the students via email to emphasize
instructions in the weekly update or discuss emerging issues that may have been posted
an international waterfowl and wetlands email listserve hosted by Louisiana State
University (Alan Afton, Ph.D.). All students in the waterfowl course were required to
request free enrollment in the LSU listserve (contact: aafton@lsu.edu) and monitor it
regularly for current issues related to waterfowl and wetlands, employment
announcements, and requests of information or assistance.
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APPENDIX B

Surveys
Pre-Course Survey

Informal Survey of Interests & Experience
Please indicate how much experience you have in each of the following areas: none, 1-2 times (tried
it once or twice), frequent (have done it many times, but not a regular committed activity) and
extensive (devote extensive time and consider yourself knowledgeable and very experienced).
(Select one per row)
Technical Skills
Bird identification (all species)
None
1-2 times
Frequent Extensive
Waterfowl identification
None
1-2 times
Frequent Extensive
Capturing & handling birds
None
1-2 times
Frequent Extensive
Banding
None
1-2 times
Frequent Extensive
Conducting censuses (surveys, counts)
None
1-2 times
Frequent Extensive
Conducting observations (behavior)
None
1-2 times
Frequent Extensive
Plant identification (esp. wetland plants)
None
1-2 times
Frequent Extensive
Invertebrate identification (esp. wetland
None
1-2 times
Frequent Extensive
species)
Habitat analyses
None
1-2 times
Frequent Extensive
Radio-telemetry
None
1-2 times
Frequent Extensive
Scientific report writing
None
1-2 times
Frequent Extensive
Popular writing
None
1-2 times
Frequent Extensive
Oral presentations & public speaking
None
1-2 times
Frequent Extensive
Statistical analysis – basic (data management
None
1-2 times
Frequent Extensive
(Excel); simple statistics- regression, ttests, ANOVA)
Statistical analysis – advanced (MARK,
None
1-2 times
Frequent Extensive
R/SAS (GME, GLMMs, MCMC; AIC
and Bayesian statistics)
Spatial analysis – G.I.S., mapping, data
None
1-2 times
Frequent Extensive
manipulation, interpolation and analysis
Outdoor Interests & Activities
Hiking/walking
Camping
Wilderness backpacking
Orienteering
Canoeing / kayaking
Recreational boating
Wildlife watching
Fishing
Hunting – waterfowl or gamebirds

None
None
None
None
None
None
None
None
None
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1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times

Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent

Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive

Hunting – big game or other mammals
Shotgun, rifle or pistol shooting
Archery
Wildlife photography
Guiding
Taxidermy
Working with youth/outdoor groups
Member of a wildlife organization (TWS,
DU, Delta Waterfowl, CWA, Audubon,
Point Blue, etc.)

None
None
None
None
None
None
None
None

1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times

Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent

Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive

1. Please indicate your current student status: (Select one)
___ Undergraduate (Bachelor’s degree)
___ Graduate student (Master’s)
___ Graduate student (Ph.D.)

2. Is your background primarily rural or urban? (Select one)
___ Rural (farm)
___ Rural (non-farm)
___ Small town (up to 10,000 people)
___ Suburb of a city
___ City
___ Other

3. Please indicate your interest in waterfowl (Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

4. Please indicate you interest in wetlands (Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

5. Why are interested in this course? (Enter your answer)

6. What is your primary professional goal(s)? (Enter your answer)
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7. Please indicate the extent at which you would you be interested in working with waterfowl.
(Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

8. Please indicate the extent at which you would you be interested in working with other
migratory birds. (Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

9. Please indicate the extent at which you would you be interested in working with wetlands.
(Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

10. What are your goals for taking this course? (Enter your answer)

11. Have you ever taken an online course before this one?
___ Yes
___ No
if yes, how many? ____

12. Are you taking any other online courses this semester?
___ Yes
___ No

13. From your past experience of online courses, please rate the following components of the
course in terms of their effectiveness in helping you learn. (Select one per row; if not applicable,
select N/A)

Lecture videos

Ineffective Somewhat Neutral Somewhat Effective N/A
Ineffective
Effective
____
____
____
____
____
____

Pdfs of lecture slides

____

____

____

____

____

____

Assigned reading

____

____

____

____

____

____

Module discussions

____

____

____

____

____

____
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Quizzes

____

____

____

____

____

____

Assignments

____

____

____

____

____

____

Exams

____

____

____

____

____

____

Presentations

____

____

____

____

____

____

Other_______

____

____

____

____

____

____

14. On average, how many hours do you usually spend on course materials for online classes
(reading, watching lectures, participating in discussions, studying, etc.). (Select one)
___ 1-3 hours
___ 4-6 hours
___ 7-9 hours
___ 10-12 hours
___ more than 12 hours
15. On average, how often do you usually access an online course’s website each week? (Select
one)
___once a week
___twice a week
___three times a week
___four times a week
___ five or more times a week

16. To provide materials and communicate online, a software system called Canvas is used at
Clemson. Have you used this system before?
___ Yes
___ No
17. Please rate how easy/difficult it was for you to use the Canvas software. (Select one)
Easy___ Somewhat Easy ___ Somewhat Difficult ___ Difficult___ Not Applicable___
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18. Please rate the following communication components of online courses in terms of their
effectiveness in keeping you engaged with the course material, your instructors, and with your
peers. (Select one per row; if not applicable, select N/A)

Weekly Update email

Ineffective Somewhat Neutral Somewhat Effective N/A
Ineffective
Effective
____
____
____
____
____
____

Module discussions

____

____

____

____

____

____

Group presentations

____

____

____

____

____

____

Calendar tab on Canvas

____

____

____

____

____

____

Individual email
____
communication with instructors

____

____

____

____

____

19. From your past experience of in person courses, please rate the following components of the
course in terms of their effectiveness in helping you learn. (Select one per row; if not applicable,
select N/A)

Lecture videos

Ineffective Somewhat Neutral Somewhat Effective N/A
Ineffective
Effective
____
____
____
____
____
____

Pdfs of lecture slides

____

____

____

____

____

____

Assigned reading

____

____

____

____

____

____

Module discussions

____

____

____

____

____

____

Quizzes

____

____

____

____

____

____

Assignments

____

____

____

____

____

____

Exams

____

____

____

____

____

____

Presentations

____

____

____

____

____

____

Other_______

____

____

____

____

____

____

119

20. Based on your experience with face to face courses, how do online courses compare in the
following categories: (Select one per row)
Increased Somewhat No Change Somewhat Decreased
Increased
Decreased
the amount of interaction
____
____
____
____
____
with other students
the quality of interaction
with other students

____

____

____

____

____

the amount of interaction
with the instructor

____

____

____

____

____

the quality of interaction
with the instructor

____

____

____

____

____

the quantity of your learning
experience

____

____

____

____

____

the quality of your learning
experience

____

____

____

____

____

your motivation to participate ____
in class activities

____

____

____

____

your familiarity with
computer technology

____

____

____

____

____

*Questions 21-22 were asked in a separate follow-up survey once course objectives were
revealed to students.
21. Given your familiarity with the course syllabus, what topics would you MOST like to learn
about in this class? (Enter your answer)

22. What would be the LEAST interesting topics? (Enter your answer)
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Mid-Course Survey
Mid-course survey results were not included in Chapter II analysis
Informal Survey of Interests & Experience
Please indicate how much experience you have in each of the following areas: none, 1-2 times (tried
it once or twice), frequent (have done it many times, but not a regular committed activity) and
extensive (devote extensive time and consider yourself knowledgeable and very experienced).
(Select one per row)
Technical Skills
Bird identification (all species)
None
1-2 times
Frequent Extensive
Waterfowl identification
None
1-2 times
Frequent Extensive
Capturing & handling birds
None
1-2 times
Frequent Extensive
Banding
None
1-2 times
Frequent Extensive
Conducting censuses (surveys, counts)
None
1-2 times
Frequent Extensive
Conducting observations (behavior)
None
1-2 times
Frequent Extensive
Plant identification (esp. wetland plants)
None
1-2 times
Frequent Extensive
Invertebrate identification (esp. wetland species)
None
1-2 times
Frequent Extensive
Habitat analyses
None
1-2 times
Frequent Extensive
Radio-telemetry
None
1-2 times
Frequent Extensive
Scientific report writing
None
1-2 times
Frequent Extensive
Popular writing
None
1-2 times
Frequent Extensive
Oral presentations & public speaking
None
1-2 times
Frequent Extensive
Statistical analysis – basic (data management
None
1-2 times
Frequent Extensive
(Excel); simple statistics- regression, t-tests,
ANOVA)
Statistical analysis – advanced (MARK, R/SAS
None
1-2 times
Frequent Extensive
(GME, GLMMs, MCMC; AIC and Bayesian
statistics)
Spatial analysis – G.I.S., mapping, data
None
1-2 times
Frequent Extensive
manipulation, interpolation and analysis
Outdoor Interests & Activities
Hiking/walking
Camping
Wilderness backpacking
Orienteering
Canoeing / kayaking
Recreational boating
Wildlife watching
Fishing
Hunting – waterfowl or gamebirds

None
None
None
None
None
None
None
None
None
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1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times

Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent

Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive

Hunting – big game or other mammals
Shotgun, rifle or pistol shooting
Archery
Wildlife photography
Guiding
Taxidermy
Working with youth/outdoor groups
Member of a wildlife organization (TWS, DU,
Delta Waterfowl, CWA, Audubon, Point
Blue, etc.)

None
None
None
None
None
None
None
None

1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times

Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent

Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive

1. Please indicate your current student status: (Select one)
___ Undergraduate (Bachelor’s degree)
___ Graduate student (Master’s)
___ Graduate student (Ph.D.)

2. Is your background primarily rural or urban? (Select one)
___ Rural (farm)
___ Rural (non-farm)
___ Small town (up to 10,000 people)
___ Suburb of a city
___ City
___ Other

3. Have you ever taken an online course before this semester?
___ Yes
___ No

4. Are they taking any other online courses this semester?
___ Yes
___ No

5. Please indicate your interest in waterfowl. (Select one)
Uninterested

Somewhat Uninterested

Neutral
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Somewhat Interested Interested

6. Please indicate you interest in wetlands. (Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

7. What is your primary professional goal(s)? (Enter your answer)

8. Please indicate the extent at which you would you be interested in working with waterfowl.
(Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

9. Please indicate the extent at which you would you be interested in working with other
migratory birds. (Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

10. Please indicate the extent at which you would you be interested in working with wetlands.
(Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

11. From your initial experience of the course, please rate the following components of the course
in terms of their effectiveness in helping you learn. (Select one per row)

Lecture videos

Ineffective Somewhat Neutral Somewhat Effective N/A
Ineffective
Effective
____
____
____
____
____
____

Pdfs of lecture slides

____

____

____

____

____

____

Assigned reading

____

____

____

____

____

____

Module discussions

____

____

____

____

____

____

Quizzes

____

____

____

____

____

____

Assignments

____

____

____

____

____

____

Exams

____

____

____

____

____

____

Presentations

____

____

____

____

____

____

Other_______

____

____

____

____

____

____

123

12. Would you rate your experiences to date with this course as: (Select one)
Very Unsuccessful

Unsuccessful

Neutral

Successful

Very successful

If you chose very successful or successful, what aspects of the course are contributing most to its
success? Please list and explain.

If you chose very unsuccessful or unsuccessful, what aspects of the course are most problematic?
Please list and explain.

13. On average, how many hours do you spend on course materials for this class (reading,
watching lectures, participating in discussions, studying, etc.). (Select one)
___ 1-3 hours
___ 4-6 hours
___ 7-9 hours
___ 10-12 hours
___ more than 12 hours
14. On average, how often do you access the course’s Canvas website each week? (Select one)
___once a week
___twice a week
___three times a week
___four times a week
___ five or more times a week
15. To provide materials and communicate online, a software system called Canvas is being used.
Can you please rate how easy/difficult it is for you to use the Canvas software. (Select one)
Easy___ Somewhat Easy ___ Somewhat Difficult ___ Difficult___
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16. From your initial experience with this course, please rate the following communication
components of the course in terms of their effectiveness in keeping you engaged with the course
material, your instructors, and your peers. (Select one per row)

Weekly Update email

Ineffective Somewhat Neutral Somewhat Effective N/A
Ineffective
Effective
____
____
____
____
____
____

Module discussions

____

____

____

____

____

____

Group presentations

____

____

____

____

____

____

Calendar tab on Canvas

____

____

____

____

____

____

Individual email
____
communication with instructors

____

____

____

____

____

17. Based on your experience with face to face courses, how does this online course compare in
the following categories: (Select one per row)

the amount of interaction
with other students

Increased Somewhat No Change Somewhat Decreased
Increased
Decreased
____
____
____
____
____

the quality of interaction
with other students

____

____

____

____

____

the amount of interaction
with the instructor

____

____

____

____

____

the quality of interaction
with the instructor

____

____

____

____

____

the quantity of your learning
experience

____

____

____

____

____

the quality of your learning
experience

____

____

____

____

____

your motivation to participate ____
in class activities

____

____

____

____

your familiarity with
computer technology

____

____

____

____

____

Please add other comments or suggestions:
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Post-Course Survey
Informal Survey of Interests & Experience
Please indicate how much experience you have in each of the following areas: none, 1-2 times (tried
it once or twice), frequent (have done it many times, but not a regular committed activity) and
extensive (devote extensive time and consider yourself knowledgeable and very experienced).
(Select one per row)
Technical Skills
Bird identification (all species)
None
1-2 times
Frequent Extensive
Waterfowl identification
None
1-2 times
Frequent Extensive
Capturing & handling birds
None
1-2 times
Frequent Extensive
Banding
None
1-2 times
Frequent Extensive
Conducting censuses (surveys, counts)
None
1-2 times
Frequent Extensive
Conducting observations (behavior)
None
1-2 times
Frequent Extensive
Plant identification (esp. wetland plants)
None
1-2 times
Frequent Extensive
Invertebrate identification (esp. wetland species)
None
1-2 times
Frequent Extensive
Habitat analyses
None
1-2 times
Frequent Extensive
Radio-telemetry
None
1-2 times
Frequent Extensive
Scientific report writing
None
1-2 times
Frequent Extensive
Popular writing
None
1-2 times
Frequent Extensive
Oral presentations & public speaking
None
1-2 times
Frequent Extensive
Statistical analysis – basic (data management
None
1-2 times
Frequent Extensive
(Excel); simple statistics- regression, t-tests,
ANOVA)
Statistical analysis – advanced (MARK, R/SAS
None
1-2 times
Frequent Extensive
(GME, GLMMs, MCMC; AIC and Bayesian
statistics)
Spatial analysis – G.I.S., mapping, data
None
1-2 times
Frequent Extensive
manipulation, interpolation and analysis
Outdoor Interests & Activities
Hiking/walking
Camping
Wilderness backpacking
Orienteering
Canoeing / kayaking
Recreational boating
Wildlife watching
Fishing
Hunting – waterfowl or gamebirds
Hunting – big game or other mammals
Shotgun, rifle or pistol shooting

None
None
None
None
None
None
None
None
None
None
None
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1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times

Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent
Frequent

Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive
Extensive

Archery
Wildlife photography
Guiding
Taxidermy
Working with youth/outdoor groups
Member of a wildlife organization (TWS, DU,
Delta Waterfowl, CWA, Audubon, Point
Blue, etc.)

None
None
None
None
None
None

1-2 times
1-2 times
1-2 times
1-2 times
1-2 times
1-2 times

Frequent
Frequent
Frequent
Frequent
Frequent
Frequent

Extensive
Extensive
Extensive
Extensive
Extensive
Extensive

1. Please indicate your current student status: (Select one)
___ Undergraduate (Bachelor’s degree)
___ Graduate student (Master’s)
___ Graduate student (Ph.D.)

2. Is your background primarily rural or urban? (Select one)
___ Rural (farm)
___ Rural (non-farm)
___ Small town (up to 10,000 people)
___ Suburb of a city
___ City
___ Other

3. Have you ever taken an online course before this semester?
___ Yes
___ No

4. Are they taking any other online courses this semester?
___ Yes
___ No

Please indicate your interest in waterfowl. (Select one)
Uninterested

Somewhat Uninterested

Neutral

6. Please indicate you interest in wetlands. (Select one)
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Somewhat Interested Interested

Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

7. What is your primary professional goal(s)? (Enter your answer)

8. Please indicate the extent at which you would you be interested in working with waterfowl.
(Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

9. Please indicate the extent at which you would you be interested in working with other
migratory birds. (Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

10. Please indicate the extent at which you would you be interested in working with wetlands.
(Select one)
Uninterested

Somewhat Uninterested

Neutral

Somewhat Interested Interested

11. What have you gained by completing this course? (Enter your answer)

12. Now that you have completed the course, please rate the following components of this course
in terms of their effectiveness in helping you learn. (Select one per row)

Lecture videos

Ineffective Somewhat Neutral Somewhat Effective N/A
Ineffective
Effective
____
____
____
____
____
____

Pdfs of lecture slides

____

____

____

____

____

____

Assigned reading

____

____

____

____

____

____

Module discussions

____

____

____

____

____

____

Quizzes

____

____

____

____

____

____

Assignments

____

____

____

____

____

____

Exams

____

____

____

____

____

____
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Presentations

____

____

____

____

____

____

Other_______

____

____

____

____

____

____

13. Would you rate your experiences with this course as: (Select one)
Very Unsuccessful

Unsuccessful

Neutral

Successful

Very successful

If you chose very successful or successful, what aspects of the course contributed most to its
success? Please list and explain.

If you chose very unsuccessful or unsuccessful, what aspects of the course were most
problematic? Please list and explain.

14. On average, how many hours weekly did you spend on course materials for this class
(reading, watching lectures, participating in discussions, studying, etc.). (Select one)
___ 1-3 hours
___ 4-6 hours
___ 7-9 hours
___ 10-12 hours
___ more than 12 hours
15. On average, how often did you access the course’s Canvas website each week? (Select one)
___once a week
___twice a week
___three times a week
___four times a week
___ five or more times a week

16. To provide materials and communicate online, a software system called Canvas was used.
Can you please rate how easy/difficult it was for you to use the Canvas software. (Select one)
Easy___ Somewhat Easy ___ Somewhat Difficult ___ Difficult___
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17. Please rate the following communication components of this course in terms of their
effectiveness in keeping you engaged with the course material, your instructors, and with your
peers. (Select one per row)

Weekly Update email

Ineffective Somewhat Neutral Somewhat Effective N/A
Ineffective
Effective
____
____
____
____
____
____

Module discussions

____

____

____

____

____

____

Group presentations

____

____

____

____

____

____

Calendar tab on Canvas

____

____

____

____

____

____

Individual email
____
communication with instructors

____

____

____

____

____

18. Based on your experience with face to face courses, how did this online course compare in the
following categories: (Select one per row)
Increased Somewhat No Change Somewhat Decreased
Increased
Decreased
the amount of interaction
____
____
____
____
____
with other students
the quality of interaction
with other students

____

____

____

____

____

the amount of interaction
with the instructor

____

____

____

____

____

the quality of interaction
with the instructor

____

____

____

____

____

the quantity of your learning
experience

____

____

____

____

____

the quality of your learning
experience

____

____

____

____

____

your motivation to participate ____
in class activities

____

____

____

____

your familiarity with
computer technology

____

____

____

____

____

19. This course has significantly increased my understanding of and appreciation for waterfowl
and waterfowl and wetlands conservation. (Select one)
Disagree Somewhat disagree

Neither agree nor disagree
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Somewhat agree Agree

20. I would recommend this course to other students. (Select one)
Disagree Somewhat disagree

Neither agree nor disagree

Please add other comments or suggestions:
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Somewhat agree Agree

Survey of Professional Credentials
Survey of waterfowl professionals and students to determine credentials and experiences
important for success in the field of waterfowl and wetlands science and conservation.

1. Are you currently a student? (Select one)
___No – continue to question 2
___Yes – skip to question 3
2. Do you work with waterfowl and/or wetlands in your professional career (i.e., after
earning your degree)? (Select one)
___No – skip to question 17
___Yes – continue to question 3

3. In the table below, please provide information for each of your post-secondary
degrees, including the degree-conferring university, your primary major, your
graduation year, and the area of research focus for each degree. (Enter a response in
each column for each degree earned. For degrees in progress, enter “in progress”,
and for degrees you do not hold, select “N/A”.)
Degree

University

Year degree
conferred/In
progress

Major

AA/AS
BA/BS/BSc
MA/MS/MSc
PhD
Other degree
(specify)
Other degree
(specify)
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Research focus

N/A

This section is for professionals only

4. What types of positions have you held as a professional after earning your degree?
(Select all that apply)
___ State government agency
___ Federal government agency
___ Non-governmental organization
___ Education (university-level)
___ Education (other/secondary)
___ Industry or industry related
___ Other (please
specify)_______________________________________________________
___ N/A, I am still in a degree program -skip to Question 8

5. How many years of professional experience do you have after earning your degree?
(Enter a whole number)
6. What type of position do you currently hold? (Enter your answer)
___ State government agency
___ Federal government agency
___ Non-governmental organization
___ Education (university-level)
___ Education (other/secondary)
___ Industry or industry related
___ Other (please
specify)_______________________________________________________
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7. Please tell us how often the following tasks are part of your duties in your current
position. (Select one per row)
Not at all Once per A few times Once per A few times Once per Daily
year
a year
month
a month
week
Administration

___

___

___

___

___

___

___

Game management

___

___

___

___

___

___

___

Habitat management

___

___

___

___

___

___

___

People management

___

___

___

___

___

___

___

Mentoring

___

___

___

___

___

___

___

Non-game management
(including plant or
animal species)

___

___

___

___

___

___

____

Policy

___

___

___

___

___

___

___

Public outreach/
education

___

___

___

___

___

___

___

Research

___

___

___

___

___

___

___

___

___

___

___

___

___

Data analyses/
modeling

___

Invasive species
management

___

___

___

___

___

___

___

Species recovery

___

___

___

___

___

___

___

Other (please specify)

___

___

___

___

___

___

___

Both Students and Professionals answer below this line

8. Please indicate how important or unimportant the following general course subjects
from your undergraduate and/or graduate education are/were to you securing your
professional position(s), or as you anticipate their importance to securing a position?
(Select at that apply)
Extremely Unimportant Somewhat Neutral Somewhat Important Extremely N/A
unimportant
unimportant
important
important

Wildlife Management
Biology

___
___

___

___

___

___

___

___

___

___

___

___

___

___

___

___
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Ecology

___

___

___

___

___

___

___

___

Zoology

___

___

___

___

___

___

___

___

Botany

___

___

___

___

___

___

___

___

Physical Sciences

___

___

___

___

___

___

___

___

Statistics

___

___

___

___

___

___

___

___

Quantitative Sciences

___

___

___

___

___

___

___

___

Humanities

___

___

___

___

___

___

___

___

Communications

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

Policy, Administration
and Law
Other (specify)

___

Professional Certifications

9. Please indicate in the table below which of the following professional certifications
you currently have, or are working toward, and how important or unimportant they
are to success and advancement in your career in waterfowl and wetlands. If you do
not hold a certification, select N/A.
Have,
working
towards
, N/A

Extremely
Unimportant

Unimportant

Somewhat
Unimportant

TWS
Certified
Wildlife
Biologist
Certified
Forester
Professional
Hydrology
Certification
Certified
Fisheries
Professional
Other,
please
specify
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Neutral

Somewhat
Important

Important

Extremely
Important

Assistantships/Fellowships

10. If you received an assistantship, fellowship, or similar related position as a graduate
student, please select which type you received or are currently receiving. (Select all
that apply)
___research assistantship
___teaching assistantship
___fellowship
___other (specify)
___N/A -skip to question 13

11. How important or unimportant financially was your assistantship/fellowship position
to your graduate degree pursuit?
___ Extremely unimportant
___ Unimportant
___ Somewhat important
___ Neutral
___ Somewhat important
___ Important
___ Extremely important

12. How important or unimportant was your assistantship/fellowship position in terms of
professional development?
___ Extremely unimportant
___ Unimportant
___ Somewhat important
___ Neutral
___ Somewhat important
___ Important
___ Extremely important
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Internships

13. Please indicate which types of internships and job types you have held and how

important or unimportant they are/were for a successful career in waterfowl and
wetlands.
Have
held/have
not held

Extremely
Unimportant

Unimportant

Somewhat
Unimportant

Neutral

Somewhat
Important

Important

Extremely
Important

Paid
internship
Unpaid
internship
Internship
for course
credit
Job
shadowing
Seasonal/
temporary
job
Mentor
program
Other,
please
specify

Skills and Other Credentials for Success
14. Please indicate how important or unimportant the following technical skills are for a
successful career in waterfowl and wetlands.
Extremely Unimportant Somewhat Neutral Somewhat Important Extremely
unimportant
unimportant
important
important
Aptitude for science

___

___

___

___

___

___

___

Computer competence

___

___

___

___

___

___

___

Outboard boating

___

___

___

___

___

___

___

Swimming ability

___

___

___

___

___

___

___

First aid

___

___

___

___

___

___

___
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Wet-dry lab
techniques

___

___

___

___

___

___

___

Truck/ATV or other
vehicle operation

___

___

___

___

___

___

___

Tractor/implement
operation

___

___

___

___

___

___

___

Carpentry, welding,
other fabrication skills

___

___

___

___

___

___

___

Towing/backing trailers

___

___

___

___

___

___

___

Spatial analysis (GIS)

___

___

___

___

___

___

___

GPS

___

___

___

___

___

___

___

Radio-telemetry

___

___

___

___

___

___

___

Animal capture and
handling

___

___

___

___

___

___

___

Waterfowl identification ___

___

___

___

___

___

___

Wildlife identification

___

___

___

___

___

___

___

Plant identification

___

___

___

___

___

___

___

Invertebrate
identification

___

___

___

___

___

___

___

Plant sampling

___

___

___

___

___

___

___

Invertebrate sampling

___

___

___

___

___

___

___

Wetlands classification/
delineation

___

___

___

___

___

___

___

Grant writing

___

___

___

___

___

___

___

Statistics/modeling

___

___

___

___

___

___

___

Coding (R, SAS, etc.)

___

___

___

___

___

___

___

Scientific writing

___

___

___

___

___

___

___

___

___

___

___

___

Popular writing
Experience in
social sciences
Effective oral
communication

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___
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15. Please indicate how important or unimportant the following factors are for a
successful career in waterfowl and wetlands.
Extremely Unimportant Somewhat Neutral Somewhat Important Extremely
unimportant
unimportant
important
important
Full-time employment

___

___

___

___

___

___

___

Seasonal employment

___

___

___

___

___

___

___

TWS or other
professional society
membership

___

___

___

___

___

___

___

Ducks Unlimited,
___
Delta Waterfowl,
or similar organizations
membership

___

___

___

___

___

___

Authorship on
publications

___

___

___

___

___

___

___

Experience with
community outreach

___

___

___

___

___

___

___

Completion of
___
post-graduate education
(Master’s or PhD)

___

___

___

___

___

___

Experience with
budget planning and
management

___

___

___

___

___

___

___

Experience with
employee hiring

___

___

___

___

___

___

___

Experience with
managing people

___

___

___

___

___

___

___

Presenting research at
waterfowl conferences

___

___

___

___

___

___

___

Attending
workshops

___

___

___

___

___

___

___

Teaching workshops

___

___

___

___

___

___

___

Volunteer experience

___

___

___

___

___

___

___

Hunt/fish participation

___

___

___

___

___

___

___
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Participation in
___
non-consumptive
activities
(e.g., wildlife viewing)

___

___

___

___

___

___

Social interaction/
networking with
peers and mentors,
family and friends

___

___

___

___

___

___

___

Diversity training

___

___

___

___

___

___

___

Science integrity training ___

___

___

___

___

___

___

Experience in
social media

___

___

___

___

___

___

___

Experience in business
administration

___

___

___

___

___

___

___

Other (specify)

___

___

___

___

___

___

___

16. Please indicate how important or unimportant the following personal traits are for a
successful career in waterfowl and wetlands.
Extremely Unimportant Somewhat Neutral Somewhat Important Extremely
unimportant
unimportant
important
important
Team player

___

___

___

___

___

___

___

Collaboration

___

___

___

___

___

___

___

Dedication

___

___

___

___

___

___

___

Ambition

___

___

___

___

___

___

___

Determination

___

___

___

___

___

___

___

Inclusivity

___

___

___

___

___

___

___

Integrity

___

___

___

___

___

___

___

Kindness

___

___

___

___

___

___

___

Assertiveness

___

___

___

___

___

___

___

Diplomacy

___

___

___

___

___

___

___

Organization

___

___

___

___

___

___

___
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Patience

___

___

___

___

___

___

___

Leadership

___

___

___

___

___

___

___

Humility

___

___

___

___

___

___

___

Adaptability

___

___

___

___

___

___

___

Other (specify)

___

___

___

___

___

___

___

Other Demographic questions

17. With which gender do you identify? (Select one)
___ Female
___ Male
___ Other (Enter text) _________________________________

18. What is the highest level of education you have completed? (Select one)
___High school or equivalent
___ Some college course work (no degree)
___ Associate degree
___ Bachelors degree
___ Some graduate study (no degree)
___ Master’s degree (e.g., MA, MS, MSc, MED, etc.)
___ Doctoral degree (PhD, MD, DVM, JD, etc.)

19. In what year were you born? (Enter a year)

20. Please indicate how you identify yourself. (Select all that apply)
___ Native North American
___ Asian
___ Black
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___ Latino/Hispanic
___ Pacific Islander
___ White
___ Other (Enter text)

21. Is your background primarily rural or urban?
___Rural (farm)
___Rural (non-farm)
___Small town (up to 10,000 people)
___Suburb of a city
___City (up to 100,000 people)
___Large city (over 100,000 people)
___Other

22. What was your income in 2019 from all sources, before taxes? State in U.S.
currency (Select one)
___$24,999 or less
___$25,000-49,999
___$50,000-74,999
___$75,000-99,999
___$100,000-124,999
___$125,000-154,999
___$150,000-174,999
___$175,000-199,999
___$200,000-224,999
___$250,000 or more
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23. If you wish to enter for a chance to win one of two $250.00 gift cards to Cabela’s
(https://www.cabelas.com), please enter your name and email address. If you do not wish
to enter, press the forward arrow to proceed to the end of the survey.

Name_________ Email address______________
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Professionals’ Survey for Student Publishing

1. Have you served as any of the following to graduate students: (Please select all those
that apply)
____ major professor
____ co-major professor
____ graduate committee member
____non-faculty advisor/mentor
2. What is/was your position for most/all of your career when you guided graduate
students? (e.g. University faculty, Federal/State agency employee, Non-governmental
Organization employee, other [specify])

3. How many graduate students did you serve in this role(s)? N = ____
4. How many years did you or are you serving in this role(s)? N = ____
5. On average, what is your most accurate estimate of the number of months your
Master’s and Ph.D. students and/or you take to prepare and submit the first
manuscript to a journal after the students’ graduation? Circle the appropriate
category.
Master’s student: <6 months
24 months
Ph.D. student: <6 months
24 months

6-12 months

12 months

36 months

48 months

6-12 months

12 months

36 months

48 months

Longer

Longer

6. Would you say the time to submit a second (and subsequent manuscripts) AFTER the
first manuscript follow(s) the same time frame for Master’s and Ph.D. students (Yes
or No)? If No, is the duration shorter or longer? Answer accordingly below.
Master’s: Yes, equal time

No, shorter

No, longer

Ph.D.:

No, shorter

No, longer

Yes, equal time
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7. Have you published papers from your graduate students’ research after they
relinquished opportunity to you or other advisors/co-authors?
____Yes
____No

8. If you answered Yes in #7, for how many students have you invoked this strategy?
N = _______
9. If you answered Yes in #7, did the graduate student generally (i.e., in most instances)
remain a co-author on the byline? (select one)
____Yes
____No
10. If you answered Yes in #7, who was the senior author on the publication (select all
that apply)
____ The student
____ Professor who served as corresponding author of the manuscript
____ Other (specify): ________
11. Have you ever felt frustrated motivating graduate students to take the lead in
publishing their thesis or doctoral dissertation results?
Thesis results:

Yes

No

Dissertation results:

Yes

No

12. On average, what percentage of your advised Master’s and Ph.D. students have
caused you frustration about publications?
Master’s: ≤10%

11-25%

26-50%

51-75%

>75%

Ph.D.:

11-25%

26-50%

51-75%

>75%

≤10%

13. What strategies have you used to motivate graduate students to publish in timely
manners? Select all that apply.
a. Ask students to sign a contract to publish their thesis/dissertation results at
time of their initial matriculation
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b. Ask students to sign a contract to publish their thesis/dissertation results
sometime after matriculation
c. Congenially, encourage students on a regular basis via email/phone/face to
face
d. Play a major role in drafting and editing students’ compositions
e. Defray journal page charges for publications from grants
f. Pay or otherwise compensate student after he/she graduates
g. Offer the opportunity for other graduate, post-doctoral students, or former
committee members to take the lead in preparing the manuscript(s)
h. Suggest others you have used:

14. Of the above listed or suggested strategies, which do you deem the top five in
decreasing order of effectiveness? Please list from best to least effective, based on
your experience or usage.
_____ Ask students to sign a contract to publish their thesis/dissertation results at
time of matriculation
_____ Ask students to sign a contract to publish their thesis/dissertation results
sometime after matriculation
_____ Congenially, encourage students on a regular basis via email/phone
_____ Play a major role in drafting and editing students’ compositions
_____ Defray journal page charges for publications from grants
_____ Pay or otherwise compensate student after he/she graduates
_____ Offer the opportunity for other graduate, post-doctoral students, former
committee members, or colleagues to take the lead in preparing the manuscript(s)
_____ Your suggested options you listed in #13
15. How many potential publishable manuscripts do you estimate remain not prepared for
submission to a journal or other peer review outlet across all your past advised
graduate students? (Enter a number)

146

16. How important do YOU think publishing results of your student’s research is in a
peer-reviewed or peer-refereed journal?
___Very important
___Important
___Somewhat important
___Not important
17. On average, how important do you think YOUR STUDENTS think it is to publish
their research in a peer-reviewed or peer-refereed journal? (Select one)
___Very important
___Important
___Somewhat important
___Not important

18. Provide reasons why YOU believe YOUR STUDENTS struggle to finish manuscripts
or find it of low importance (Select all that apply):
Being in a job that does not allow them enough extra time to finish writing
No significant rewards/incentives from their job to publish
Family/spousal responsibilities
Switched career focus
No longer have interest
Suggest any others:
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Student’s Survey for Student Publishing

1. Have you published ≥1 peer-reviewed journal articles from your Master’s thesis, Ph.D.
dissertation, or both?
Master’s thesis:

Yes

No

Ph.D. dissertation:

Yes

No

Both:

Yes

No

2. How many publications have you and/or you and your co-authors submitted and
published (including in press articles) in peer-reviewed journals from your thesis
and/or dissertation? Note: If a thesis or dissertation does not apply to you, please
respond NA.
Submitted but not yet published from thesis:
Submitted but not yet published from dissertation:

Published from thesis:
Published from dissertation:

3. If you have not published a paper(s) from your thesis or dissertation, what are your
primary reasons? Please list these from most (insert 1) to least significant and select
all that apply to you.
___My job does not allow time to write/publish.
___There are no incentives to publish in my position.
___I have inadequate personal time to work on publications away from work.
___Family or other personal responsibilities conflict with writing and publishing.
___Switched career focus
___I no longer have interest.
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___Suggest any others:

4. If applicable, what strategies has your major professor or other mentors used to
encourage or urge you to publish? (Select all that apply)
a. Asked you to sign a contract to publish your thesis/dissertation results
when you initially matriculated into your graduate program(s)
b.
c. Asked you to sign a contract to publish your thesis/dissertation results
sometime after your matriculation
d. Provided congenial encouragement on a regular basis via email/phone
e. Provided aggressive/persistent urging
f. Played a major role in drafting and editing your compositions
g. Offer to defray journal page charges for publications
h. Pay or otherwise compensate you (e.g., defray travel to professional
meetings)
i. Offer the opportunity for other graduate, post-doctoral students, or former
committee members to assist or take the lead in finishing your work
j. Suggest any others offered to you:
5. Of the above listed or suggested strategies, which do you deem the top five in
decreasing order of effectiveness? Please list from best (mark as #1) to least
effective, including any of your own suggestions from the previous question.
___Asked you to sign a contract to publish your thesis/dissertation results
___Provided congenial encouragement on a regular basis via email/phone
___Provided aggressive urging
___Played a major role in drafting and editing your compositions
___Offer to defray journal page charges for publications
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___Pay or otherwise compensate you (e.g., defray travel to professional
meetings)
___Offer the opportunity for other graduate, post-doctoral students, or
former committee members to assist or take the lead in finishing your
work

6. How important do YOU think it is to publish the results of your graduate research
in a peer-reviewed journal? (Select one)
___Very important
___Important
___Somewhat important
___Not important
7. Do you believe publishing your research is critical to completing your graduate
education and fulfillment of professional responsibilities? (Select one)
Yes

No

Maybe

8. How important do you think YOUR MAJOR PROFESSOR or mentor(s) believe it
is to publish your research in a peer-reviewed journal? (Select one)
___Very important
___Important
___Somewhat important
___Not important
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APPENDIX C

Informed Consent Documents

Informed Consent for Course Surveys

Information about Being in a Research Study
Clemson University
Development, Assessment, and Marketing an Online University Course in Waterfowl
Ecology and Management
Course Evaluation Surveys
Description of the Study and Your Part in It
Dr. Shari Rodriguez, Dr. Rick Kaminski, and Lauren Senn are inviting you to take part in
a research study.
Dr. Rodriguez and Dr. Kaminski are members of faculty in the Forestry and
Environmental Conservation Department at Clemson University. Lauren Senn is a
graduate student in the same department at Clemson University and will be conducting
this study with the help of Dr. Rodriguez and Dr. Kaminski.
The purpose of this research is to evaluate Dr. Kaminski’s Waterfowl Ecology and
Management course from the student perspective.
Your part in the study will be to fill out a survey about your experience in this course in
the pre, mid and post-course timeframe. The survey will take approximately 15 minutes
to complete each time.
Risks and Discomforts
We do not know of any risks or discomforts to you in this research study.
Possible Benefits
We do not know of any way you would benefit directly from taking part in this study.
However, results of these surveys will provide insight on strategies for improvement of
the course for future students, and development of best practices for converting similar
wildlife science and management courses to an online format.
Protection of Privacy and Confidentiality

Your responses to this survey are anonymous, thus, your name can never be associated
with your responses. The results of this study may be published in scientific journals,
professional publications, or educational presentations.
Choosing to Participate in the Study
You may choose not to take part and you may choose to stop taking part in the study at
any time. You will not be punished in any way if you decide not to be in the study or to
conclude your participation early. If you decide not to take part or to stop taking part in
this study, it will not affect your grade in any way.
Contact Information
If you have any questions or concerns about your rights in this research study, please
contact the Clemson University Office of Research Compliance (ORC) at 864-656-0636
or irb@clemson.edu. If you are outside of the Upstate South Carolina area, please use the
ORC’s toll-free number, 866-297-3071. The Clemson IRB will not be able to answer
some study-specific questions. However, you may contact the Clemson IRB if the
research staff cannot be reached or if you wish to speak with someone other than the
research staff.
If you have any study related questions or if any problems arise, please contact Lauren
Senn at Clemson University at lhsenn@g.clemson.edu.
Consent
By participating in the study, you indicate that you have read the information
written above, are at least 18 years of age, been allowed to ask any questions, and
are voluntarily choosing to take part in this research. You do not give up any legal
rights by taking part in this research study.

Informed Consent for Knowledge Assessment Test

Information about Being in a Research Study
Clemson University
Development, Assessment, and Marketing an Online University Course in Waterfowl
Ecology and Management
Knowledge Assessment Test
Description of the Study and Your Part in It
Dr. Shari Rodriguez, Dr. Rick Kaminski, and Lauren Senn are inviting you to take part in
a research study.
Dr. Rodriguez and Dr. Kaminski are members of faculty in the Forestry and
Environmental Conservation Department at Clemson University. Lauren Senn is a
graduate student in the same department at Clemson University and will be conducting
this study with the help of Dr. Rodriguez and Dr. Kaminski.
The purpose of this research is to evaluate Dr. Kaminski’s Waterfowl Ecology and
Management course from the student perspective.
Your part in the study will be to complete this ungraded knowledge assessment test
measuring your knowledge of waterfowl ecology and management before the start of the
course and after the completion of this course. It will take you about 10 minutes to
complete this ungraded test each time.
Risks and Discomforts
There is a possibility for a loss of confidentiality because your name will be associated
with your test response. This is so we can pair your pre and post course results. Only Dr.
Shari Rodriguez, Dr. Rick Kaminski, and Lauren Senn will have access to this
information, it will be saved on a password protected computer, and your name will be
removed from your responses after the completion of both the pre and post assessment.
Possible Benefits
We do not know of any way you would benefit directly from taking part in this study.
However, results of this study will provide insight on strategies for improvement of the
course for future students, and development of best practices for converting similar
wildlife science and management courses to an online format.
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Protection of Privacy and Confidentiality
Only Dr. Shari Rodriguez, Dr. Rick Kaminski, and Lauren Senn will have access your
name and responses. Your responses will be saved on a password protected computer,
and your name will be removed from your responses after the completion of both the pre
and post assessment. The results of this study may be published in scientific journals,
professional publications, or educational presentations; however, no individual
participant will be identified.
Choosing to Participate in the Study
You may choose not to take part and you may choose to stop taking part in the study at
any time. You will not be punished in any way if you decide not to be in the study or to
conclude your participation early. If you decide not to take part or to stop taking part in
this study, it will not affect your grade in any way.
Contact Information
If you have any questions or concerns about your rights in this research study, please
contact the Clemson University Office of Research Compliance (ORC) at 864-656-0636
or irb@clemson.edu. If you are outside of the Upstate South Carolina area, please use the
ORC’s toll-free number, 866-297-3071. The Clemson IRB will not be able to answer
some study-specific questions. However, you may contact the Clemson IRB if the
research staff cannot be reached or if you wish to speak with someone other than the
research staff.
If you have any study related questions or if any problems arise, please contact Lauren
Senn at Clemson University at lhsenn@g.clemson.edu.
Consent
By participating in the study, you indicate that you have read the information
written above, are at least 18 years of age, been allowed to ask any questions, and
are voluntarily choosing to take part in this research. You do not give up any legal
rights by taking part in this research study.
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Informed Consent for Professional Credentials Survey

Information about Being in a Research Study
Clemson University
Assessment of Credentials and Experiences for a Successful Career
in Waterfowl and Wetlands Science and Conservation
KEY INFORMATION ABOUT THE RESEARCH STUDY
Voluntary Consent: Drs. Rick Kaminski, Shari Rodriguez, and Althea Hagan, and
Lauren Senn (Ph.D. candidate) of the Department of Forestry and Environmental
Conservation (FEC), Clemson University, are inviting you to participate in a research
study described below. Drs. Kaminski, Rodriguez, and Hagan are Clemson faculty
members, and Lauren Senn is a Ph.D. candidate in FEC.
You may choose not to take part in this survey, and you may choose to stop taking part in
it at any time. You will not be punished in any way if you decide not to be in the study or
to stop taking part in the study.
Alternative to Participation: Participation is voluntary, and the only alternative is to not
participate.
Study Purpose: The purpose of this research is to determine credentials and experiences
important for success in the field of waterfowl and wetlands science and conservation.
Activities and Procedures: Your part in the study will be to complete the survey linked
in this email.
Participation Time: It will take you about fifteen minutes to complete the survey.
Risks and Discomforts There are certain risks or discomforts you might expect if you
take part in this research. They include a possibility for a loss of confidentiality because
your email address will be associated with your response. Only the researchers listed
above will have access to this information. It will be saved on a password protected
computer, and your identifying information will be removed from your response upon
receipt of submitted surveys.
Possible Benefits: You may not benefit directly for taking part in this study; however,
results of this study will provide insight on what credentials and experiences lead to
success in the field of waterfowl and wetlands science and conservation. Publication
places results in the public domain.
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INCENTIVES
There is a monetary incentive for participating in and completing this survey. At the end
of the survey, you may volunteer your name and email address to be entered into a
random drawing for one of two $250.00 gift cards from Cabela’s
(https://www.cabelas.com/). The drawing will take place within one week of the study
completion date, and winners will be notified and emailed their gift card at that time. If
you do not wish to enter, you may skip the entry page to submit the survey.

PROTECTION OF PRIVACY AND CONFIDENTIALITY
The results of this study may be published in scientific journals, professional
publications, or educational presentations; however, no individual survey participant will
be identified.
Identifiable information collected during the study will be deleted upon receipt of
completed surveys and the de-identified information could be used for future research
studies or distributed to another investigator for future research studies without additional
informed consent from the participants or legally authorized representative.
CONTACT INFORMATION
If you have any questions or concerns about your rights in this research study, please
contact the Clemson University Office of Research Compliance (ORC) at 864-656-0636
or irb@clemson.edu. If you are outside of the 864 area code, please use the ORC’s tollfree number, 866-297-3071. The Clemson IRB will not be able to answer some studyspecific questions. However, you may contact the Clemson IRB if the research staff
cannot be reached or if you wish to speak with someone other than the research staff.
If you have any study-specific questions or if any problems arise, please contact Lauren
Senn at Clemson University at lhsenn@g.clemson.edu.
CONSENT
By participating in the study, you indicate that you have read the information
written above, been allowed to ask any questions, and you are voluntarily choosing
to take part in this research. You do not give up any legal rights by taking part in
this research study.
A copy of this form will be given to you.
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Informed Consent Student Publishing Survey
Information about Being in a Research Study
Clemson University
Motivating Wildlife Graduate Students to Publish in Scientific Journals
KEY INFORMATION ABOUT THE RESEARCH STUDY
Voluntary Consent: Dr. Rick Kaminski and Lauren Senn are inviting you to volunteer
for a research study. Dr. Kaminski is a faculty member and Lauren Senn is a Ph.D.
student in the Forestry and Environmental Conservation Department at Clemson
University.
You may choose not to take part and you may choose to stop taking part at any time. You
will not be punished in any way if you decide not to be in the study or to stop taking part
in the study.
Alternative to Participation: Participation is voluntary and the only alternative is to not
participate.
Study Purpose: The purpose of this research is to determine strategies used by
professors and other scientists who have mentored graduate students who study
waterfowl and wetlands to motivate current and future students to lead in publishing
results from their theses or dissertations.
Activities and Procedures: Your part in the study will be to complete the survey linked
in this email.
Participation Time: It will take you about ten minutes to be in this study.
Risks and Discomforts: There are certain risks or discomforts that you might expect if
you take part in this research. They include a possibility for a loss of confidentiality
because your email address will be associated with your response. Only Lauren Senn will
have access to this information. It will be saved on a password protected computer, and
your identifying information will be removed from your response upon receipt of
completed surveys.
Possible Benefits: You may not benefit directly for taking part in this study, however,
results of this study will provide insight on strategies for improvement in publishing rates
of graduate students’ theses or dissertation results and their co-authors. Publication places
results in the public domain.
PROTECTION OF PRIVACY AND CONFIDENTIALITY

157

The results of this study may be published in scientific journals, professional
publications, or educational presentations; however, no individual participant will be
identified.
Only Lauren Senn will have access your identifying information and responses, but
identity information will be removed upon receipt of completed surveys by Lauren Senn.
Identifiable information collected during the study will be deleted upon receipt of
completed surveys and the de-identified information could be used for future research
studies or distributed to another investigator for future research studies without additional
informed consent from the participants or legally authorized representative.
CONTACT INFORMATION
If you have any questions or concerns about your rights in this research study, please
contact the Clemson University Office of Research Compliance (ORC) at 864-656-0636
or irb@clemson.edu. If you are outside of the Upstate South Carolina area, please use the
ORC’s toll-free number, 866-297-3071. The Clemson IRB will not be able to answer
some study-specific questions. However, you may contact the Clemson IRB if the
research staff cannot be reached or if you wish to speak with someone other than the
research staff.
If you have any study related questions or if any problems arise, please contact Lauren
Senn at Clemson University at lhsenn@g.clemson.edu.
CONSENT
By participating in the study, you indicate that you have read the information
written above, been allowed to ask any questions, and you are voluntarily choosing
to take part in this research. You do not give up any legal rights by taking part in
this research study.
A copy of this form will be given to you.
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APPENDIX D

Knowledge Assessment Pre/Post Test

Correct answers are bolded
Student Instructions: Please complete this quiz to enable us to assess students’ pre-course
knowledge of waterfowl ecology and management. You will not be graded on this quiz; it merely
provides us with an assessment of pre-course knowledge of all students in the course that will be
compared with post-course knowledge of students completing the course to quantify gains in
understanding waterfowl ecology and management.
1. What 5 countries are presently allied by the Migratory Bird Treaty Act? Choose all that apply.
A) Canada
B) United Kingdom
C) Panama
D) Russia
E) Japan
F) China
G) United States
H) Mexico
2. The North American Waterfowl Management Plan (NAWMP): (choose all that apply)
A) Created geographical Joint Ventures
B) Established closed hunting seasons on migratory birds
C) Prohibited the commercial hunting, sale, and transport of migratory birds
D) Is an agreement between three countries: USA, Canada, and Mexico
E) All of the above
3. K strategists exhibit
A) Rapid body growth
B) Delayed sexual maturity
C) Semelparity
D) Density independence
E) None of these
4. Ten or more races of Canada geese exist in North America, including the “small” cackling
goose upward to the giant Canada goose. This racial differentiation reflects what type of natural
selection regime?
A) sexual dichromatism in these geese
B) hierarchal habitat selection
C) stenotopic selection
D) evolution toward diversifying/disruptive selection
E) evolution toward directional selection
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5. Endogenous influences of migration include:
A) Zugunruhe
B) meteorological events
C) body condition (lipid reserves)
D) food and water availability
E) meteorological events and body condition
F) Zugunruhe and body condition
6. Give the common name of the species shown below which exhibit a “time minimization”
migration strategy versus a “protracted/gradual” migration strategy.

Time minimization: Blue-winged teal
Protracted/gradual: Mallard
7. Name the species below that exhibits a “capital” nutrient acquisition and breeding strategy.

Trumpeter swan
8. What are the three vital rates that account for most duck population growth annually? (choose
all that apply)
A) duckling survival
B) re-nesting intensity
C) hen breeding survival
D) clutch size
E) nesting success
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9. The colorful/breeding plumage in male ducks is referred to as:
A) basic
B) alternate
C) eclipse
D) supplemental
E) juvenile
10. General factor(s) that influence susceptibility of waterfowl to diseases include:
A) waterfowl are seasonally gregarious
B) decreased habitat crowds birds
C) migratory habits can spread disease rapidly
D) some species seem more susceptible than others
E) all of these
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